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(54) GAMMA-SUBSTITUTED PHENYLACETIC ACID DERIVATIVE, PROCESS FOR PRODUCING 
THE SAME, AND AGRICULTURAL BACTERICIDE COIITAINING THE SAME 



(57) An a-substituted phenylacetic acid derivative 
useful as an agricultural fungicide, represented by gen- 
eral formula (I), or a salt thereof, a process for producing 
the same, an intermediate for the production thereof, 
and an agricultural fungicide containing the same as the 
active ingredient, wherein R** represents halogen, alkyi, 
OH, alkylthio, alkylsuKinyl, alkylsulfonyl, amino or nttro; 
Q represents aryt, heterocycle, mono- or disuk)stituted 
methyleneamino, (substituted amino-)methy}, alkyI, 
alkenyl, alkynyl, substituted cartx)nyl or substituted sul- 
fonyl; X represents hydrogen, halogen, alkyl or OH; Y 
represents OH. alkylthio or amino: Z represents oxygen 
or sulfur; M represents oxygen. S(0)i (i being 0. 1 or 2), 
NR2 (r2 being hydrogen, alkyl or acyO or a single bond; 
and n represents 0, 1 or 2. 
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,CH — C — Y 



(CH2)n M— Q 

(I) 



Primed by Rank Xercoc (UK) Business Services 
2.13.130.4 



EP 0 754 672 A1 



Description 
TECHNICAL FIELD 

The present invention relates to a novel a-substituted phenytacetic acid derivative, a process for producing it. and 
an agricultural fungicide containing it as an active ingredient, 

BACKGROUND OF THE INVENTION 

Certain kinds of a-substituted phenyl acetic acid ester derivatives have been disclosed in JP-A 60-54949 and 
DE2742065. However, each of these compounds has a substituent at the 3-position of the phenyl group, and no com- 
pounds having a substituent at the 2-posrtion have been disclosed. JP-A 3-17052 and JP-A 3-157350 also disclose a- 
substituted phenylacetic acid ester derivatives. However, they only disdose 2-hydroxy-2-phenylacetic acid or its acetic 
acid ester as an intermediate or insecticide, and do not disclose its fungicidal activity at all. 

JP-A 4-288045, JP-A 4-261 147, WO93/15046. EP-A-498396. JP-A 3-169842, EP-A-532022, JP-A 7-17930, and 
EP-A-619301 also disclose related compounds. 

The present invention is to provide a novel compound having potent fungicidal activity, a process for producing it, 
and an agricultural fungicide containing it as an active ingredient. 

DISCLOSURE OF THE INVENTION 

Under these circumstances, the present inventors have intensively studied to obtain oonrpounds having potent fun- 
gicidal activity. As a result, it has been found that a novel a-substituted phenylacetic acid derivative having a substituent 
at the 2-position in the phenyl group has potent fungicidal activity. Thus, the present invention has been completed. 

The present invention provides: 

1 . A conrpound of the fbrnrtula (I): 




(I) 

wherein R** is a halogen atom, optionally substituted alkyl. optionally substituted hydroxyl, alkyfthio, alkytsulfinyl. 
alkylsulfonyl. optionally substituted amino or nitro; Q is optionally substituted aryl, an optionally sut>stituted hetero- 
cyclic group, mono- or di-substituted methyleneamino, optionally substituted (substituted imino)mettiyl. optionally 
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl. substituted carbonyl or substituted 
sulfbnyl; X is a hydrogen atom, halogen atom, optionally substituted alkyl or optionally substituted hydroxyl; Y is 
optionally substituted hydroxyl. alkylthio or optionally substituted amino, provided that, when R^ is hydroxyl, Y is not 
alkoxy; Z is an oxygen atom or sulfur atom; M is an oxygen atom, S(0)j (in which i is 0, 1 or 2), NR^ (in which R^ is 
a hydrogen atom, alkyl or acyO or a single bond; ar»d n is 0, 1 or 2; or a salt thereof; 

2. A compound according to the above item 1 , wherein R^ is a halogen atom, alkyl. haloalkyi, alkoxyalkyt, hydroxyl, 
alkoxy, alkenyloxy, alkynyloxy, haloalkoxy, haloalkenyloxy, haloalkynyloxy, alkoxyalkoxy. alkylcarbonyloxy, 
(alkyltiiio)cartx3nylaxy, all^sulfonyloxy, arylsulfonyloxy, mono-or di-alkyl-substituted carbamoyloxy, aryloxy, 
alkylthio. alkylsulfinyf, alkylsulfonyl, amino optionally substituted by alkyl, nitro or tetrahydropyranytoxy, or a salt 
thereof; 

3. A compound according to the above item 1 . wherein R^ is alkoxy, or a salt thereof; 

4. A compound according to the atx>ve item 1 , wherein R^ is methoxy. or a salt thereof; 

5. A compound according to the above item 1 , wherein Q is a group of ttie formula (XX): 
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w 

(XX) 



wherein U, V and W are the same or different and are a hydrogen atom, halogen atom, optionally substituted alkyl. 
optionally substituted hydroxy), alkylthio or optionally substituted amino, or a salt thereof; 

6. A compound according to the above item 5, wherein U. V arxJ W are the same or different and are a hydrogen. 
75 chlorine atom, methyl, trif luoromethyl or methoxy. or a salt thereof: 

7. A compound according to the above rtem 1, wherein Q is pyrtdyt. pyrlmidinyl. quinolyl. quinazolinyl, benzothia- 
zolyl or pyrazolyt, each of which may be substituted, or a salt thereof; 

8. A compound according to the above item 1 , wherein Q is optionally substituted pyridyl, or a salt thereof; 

9. A compound according to the above item 1 . wherein Q is a group of the formula (a): 



25 




wherein R''^ and R^^ are the same or different and are a hydrogen atom, optionally substituted alkyl, acyl. alkylthio. 
30 alkylsulfinyt, alkylsulfonyl. optionally substituted amino, cycloalkyi, optionally substituted aryl or an optionally sub- 
stituted heterocyclic group, or R^^ and R**^ are linked together to form a monocyclic or polycydic ring which may 
contain a heteroatom. or a salt thereof; 

1 0. A compound according to the above Item 9, wherein R''^ and R^^ are the same or different and are a hydrogen 
atom, alkyl, haloalkyi, alkoxyalkyl. alkylcartx)nyl, optionally sut>stituted phenyl, optionally substituted naphthyl or an 

35 optionally substituted heterocyclic group, or R**^ and R^^ are linked together to form a cydopentane ring or 
cydohexane ring each of which may form a condensed ring with another ring, or a salt thereof; 

11 . A compound according to the above item 9, wherein R^^ is alkyl, or a salt thereof; 

12. A compound according to the above item 9, wherein R^^ is metfiyl or ethyl, or a salt thereof; 

13. A compound according to the above item 9, wherein R^^ is phenyl optionally substituted by 1 to 3 substituents 
40 selected from the group consisting of a halogen atom, optionally sutsstituted alkyl. optionally substituted hydroxyl. 

alkylthio, optionally substituted amino, nitro, phenyl and cyano, or a salt thereof; 

14. A compound according to the above Item 9, wherein R^^ Is phenyl optionally substituted by 1 to 3 substituents 
selected from the group consisting of a chlorine atom, methyl, trif luoromethyl and methoxy, or a salt thereof; 

15. A compound according to the atx>ve item 9, wherein R"*^ is pyrkjyl, pyridazinyl, pyrazolyl. pyrimidinyl. furyl. 
45 thienyl, oxazolyl, isoxazolyl, benzothiazolyt. quinolyl, quinazolinyl, pyrazinyl, morpholino or piperazinyi, each of 

which may substituted, or a salt thereof; 

1 6. A compound according to the above item 1 , wherein X is a hydrogen atom, or a salt thereof; 

1 7. A compound according to the above item 1 , wherein Y is alkoxy, or a saK thereof; 

1 8. A compound according to the above item 1 . wherein Y is metiioxy, or a salt thereof; 

50 1 9. A compound according to the above item 1 . wherein Y is monoalkylamino. or a salt thereof; 

20. A compound according to the above item 1 . wherein Y is monomethylamino, or a salt thereof; 

21 . A compound according to the above item 1 . wherein Z is an oxygen atom, or a salt thereof; 

22. A compoufKl according to the above item 1 . wherein M is an oxygen atom, sulfur atom or optionally substituted 
amino, or a salt thereof; 

55 23. A compound according to the above item 1 , wherein n is 0. or a salt thereof; 

24. A compourtd according to the above item 1 , wherein n is 1 . or a salt thereof; 

25. An agricultural fungicidal composition connprising a compound according to the above item 1 as an active ingre- 
dient; 

26. A process for producing a compourxj of the formula (III): 
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OH 2 



_ CH— C-Y 

(CH2)n M— Q 

(III) 



wherein each symbol is as defined in the above item 1 , which comprises reducing a compound of the formula (11): 



O 2 
II II 
C C-Y 



(CH2)n M— Q 

(II) 



wherein each symbol is as defined in the above 1 : 

27. A process for producing a compound of the formula (1-2): 



0R3 7 

I n 



,CH— C— Y 



(CH2)n M— Q 

(1-2) 



wherein is alkyl. alkenyl, alkynyl, haloalkyi, aikoxyalkyi, alkylcartx)nyl, (alkyfthio)carbonyt, alkylsuHbnyl. arylsul- 
fonyl, or morx)- or di-alkyl-substituted carbamoyl, and the other symbols are as delined in the above Hem 1 , which 
comprises reacting a compound of the formula (1-1): 




(M ) 



wherein each synnk)ol is as defined in the above item 1 , with a conrpound of the formula (XXII): 
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R3-L (XXII) 



wherein L is a leaving group, and the other symbols ar as defined above; 
28. A process tor producing a connpound of the formula (iV-2): 

o 

' " 5 6 

^ CH— C-NR5r6 

(CH2)n M-Q 

(IV-2) 

wherein is alkyl. alkenyl, alkynyt, haloalkyi or alkoxyalkyi, is a hydrogen atom or alkyi, R® is a hydrogen atom, 
alkyt or hydrocylalkyl, and the other symbols are as defined in the above item 1 , which comprises reacting a com- 
pound of the formula {IV-1): 

OR* O 



1^^ 
II , 
CH — C-Y^ 



X 

(CH2)n M— Q 

( IV-1 ) 

wherein Y"* is alKoxy or alkylthio and the other symbols are as defined above, with an amine; 
29. A process for producing a compound of the formula (1-5): 

I II 

^ CH— C-Y 

(CH2)n M— Q 

(1-5) 



wherein A is a halogen atom, and the other symbols are as defined in the above item 1 , which comprises halogen- 
ating a connpound of the formula (1-1): 
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OH 7 

I \\ 

CH— C-Y 



(CH2)n M— Q 

(1-1) 



wherein each symbol is as defined in the above item 1 ; 

30. A process for producing a compound of the formula (1-6): 



B o 



I 

CH— C-Y 



(CH2)n M— Q 

(1-6) 

wherein B is alKoxy. alkenyloxy, alkynyloxy, haloalkoxy. alkoxyalkoxy, alkylthio, amino optionally substituted by alkyi, 
or nitro. and the other symbols are as defined in the above item 1 , which comprises reacting a conpound of the 
formula (1-5): 

^ z 



<X 



II 

,CH — C-Y 



(CH2)n M— Q 

(1-5) 

wherein A is a halogen atom and the other synrftx>ls are as defined in the above item 1. with a nucleophile; 
31 . A process tor producing a compound of the formula (I): 



I II 

.CH — C — Y 



(CH2)n M— Q 

(I) 



wherein each symbol is as defined in the above 1 , which comprises reacting a compound of the formula (XVIII): 
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! !! 

CH — C— Y 



(CH2)n— D 
( XVIII ) 

wherein D is a halogen atom, and the other symbols are as defined In the above item 1. with a corrpourxd of the 
formula (XIX): 



Q-MH 

wherein each symbol is as defined in the above item 1 ; 
32. A process for producing a compound of the formula (I): 



(XIX) 



CH C — Y 



(CH2)n M— Q 

(I) 



wherein each symbol is as d^ined in the above item 1 , which comprises reacting a compound of the formula 
(XXIII): 



z 

I ^ 



: — Y 



(CH2)n MH 

(XXIII) 

wherein each symtx)! is as defined in the above item 1 . with a compourxj of the formula (XXIV): 

Q-L (XXIV) 



wherein L is a leaving group, and Q is as defined in the above item 1 ; 
33. A compound of the formula (XXXIX): 
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R^°0 



CH— C— NR^R® 



(CH2)n— D 
(XXXIX) 

wherein is a hydrogen atom or alkyi, is a hydrogen atom, alicyl or hydroxylalkyi, is optionally substituted 
alkyi, optionally sul)stituted alkenyt or optionally sut>stituted alkynyl, D Is a halogen atom, and the other symtjols are 
as defined in the atx)ve Kem 1 , or a salt thereof; 
34. Acompound of the formula (XXXII): 



OH z 

I II , 
CH— C— Y2 



(CH2)n-E 
( XXXII ) 

wherein is alkoxy, E is a protected fnydroxyl, and the other symbols are as defined in the above ttem 1 , or a salt 
thereof; 

35. A compound according to the abwe item 34, wherein E is tetrahydropyranyloxy or 1-ethoxyethoxy, or a salt 
thereof; 

36. Acompound of the formula (XXXV): 



y z 

CH— C— y2 



(CH2)n-E 
{ XXXV ) 

wherein R"*" is optionally substituted alkyi, optionally substituted alkenyt or optionally substituted alkynyl, is 
alkoxy, E is a protected hydroxy), andi the other symbols are as defined in the above item 1 , or a salt thereof; 

37. A compound according to the above item 36, wherein E is tetrahydropyranyloxy or 1 -ethoxyethoxy. or a salt 
thereof: 

38. A compound off the formula (XXXVI): 
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I 



( XXXVI ) 



wherein is optionally substituted alkyl. optionally substituted alkenyl or optionally sii^stituted alkynyl. and the 
other synibols are as defined in the above item 1, or a salt thereof; 
39. A compound of the formula POOCVII): 



wherein is a hydrogen atom or alkyl, R® is a hydrogen atom, alkyl or hydroxylalkyt. R^° is optionally substituted 
aikyi, optionally substituted alkenyl or optionally substituted alkynyl, and the other symbols are as defined in the 
above item 1 , or a salt thereof: and 

40. A compound according to any one of the above items 33 to 39. wherein Z is an oxygen atom, or a salt thereof. 
The halogen atom represented by includes fluorine, chlorine, bromine and iodine. 

The optionally substituted alkyl represented by R^ includes, for example, alkyl having 1 to 8 carbon atorrrs, prefer- 
ably 1 to 4 cartx)n atoms, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl. t-butyl. pentyl, hexyl. etc. In particular, 
methyl and ethyl are preferred. The substituted alkyl includes, for example, haloalkyi having as a substituent at least one 
halogen atom (e.g.. fluorine, chlorine, bromine, iodine, preferably fluorine)(e.g., difluoromethyl, trifluoromethyl, chlo- 
romethyl, 2-bromoethyl, 2,3-dichloropropyl. etc.); alkoxyalkyl having as a substituent alkoxy having 1 to 8 cartoon atoms, 
preferably 1 to 4 carbon atoms (e.g., methoxy, ethoxy, propoxy. butoxy, etc.) (e.g., methoxymethyl, ethoxymethyl, meth- 
oxyethyl, etc.), etc. In particular, trifluoromethyl is preferred for the haloalkyi. and methoxymethyl is preferred for the 
alkoxyalkyl. 

The optionally substituted hydroxyl represented by R'' includes, for example, hydroxy!, optionally substituted alkoxy, 
optionally substituted alkenyloxy, optionally sut>stituted alkynytoxy, alkylcarbonyloxy. (alkylthio)carbonyfQxy. alkylsutfo- 
nyioxy. arylsulfonyloxy. mono- or di-alkyl-substituted carbamoytoxy, aryloxy. tetrahydropyranyloxy, etc. 

Exanrples of the optionally sut>stituted alkoxy include alkoxy having 1 to 8 cartx>n atoms, preferably 1 to 4 cartx>n 
atoms, such as methoxy, ethoxy, propoxy. isopropoxy, butoxy. isobutoxy, t-butoxy. perrtyloxy. hexyloxy. etc.: haloalkoxy 
having as a substituent at least one halogen atom (e.g., fluorine, chlorine, bromine, iodine, preferably fluorine) such as 
difluoromethoxy, trifluoromethoxy, chloromethoxy, etc.; alkoxyalkoxy having as a sii^tuent alkoxy having 1 to 8 carbon 
atoms, preferably 1 to 4 cart>on atoms (e.g.. methoxy, ethoxy, propoxy, butoxy, etc.) such as methoxymethoxy, 2-meth- 
oxyethoxy. ethcxymethoxy. etc. Metiioxy, ethoxy and butoxy. in particular methoxy, are prefenred for the alkoxy. Difluor- 
omethoxy is preferred for the haloalkoxy. Methoxymethoxy is preferred for the alkoxyalkoxy. 

Examples of the optionally substituted alkenyloxy include alkenyloxy having 2 to 8 carbon atoms, preferably 2 to 4 
carbon atoms, such as vinytoxy, allyloxy, propenyloxy. isopropenytoxy. butenyloxy, isobutenyloxy, pentenyloxy, hexeny- 
Icxy, hexadienyloxy, etc.; haloalkenytoxy having as a sut>stituent at least one halogen atom (e.g., fluorine, chlorine, bro- 
mine, Iodine) such as 3,3-dichloro-2-propenyloxy. 4,4,4-trifluoromethyl-2-butenyloxy, etc. In particular, allyloxy is 
preferred. 

Exanples of the optionally substituted alkynytoxy include alkynytoxy having 2 to 8 cartx}n atoms, preferably 2 to 4 
carbon atoms, such as ethynyloxy, propargyloxy, butynylcxy, etc.; haloalkynyloxy having as a substituent at least one 




,CH— C— NRSr' 



( XXXVII ) 
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halogen atom (e.g., fluorine, chlorine, bromine, iodine) such as 3-chloro-2-propynyioxy, 4,4,4-trifluoromethyl-2-butyny- 
iQxy, etc. In particular, propargyloxy is preferred. 

Examples of the alkylcarbonyloxy include atkylcart>onytQxy which contains alkyi having 1 to 8 cartx)n atoms, pref- 
erably 1 to 4 carbon atoms, such as acetoxy, propionyioxy. buiyryioxy. etc. in pariicuiar, aceioxy is piefenred. 

5 Examples of the (alkytthio)cartx>nyl0Ky include (alkytthio)cartx)ny)oxy which contains alkyI having 1 to 8 cartx>n 

atom, preferably 1 to 4 cartwn atoms, such as (methylthio)carbonyloxy, (ethylthio)cartx)nyioxy. {propylthio)carbonyloxy, 
etc. In particular, (methytthio)carbonytoxy is preferred. 

Examples of the alkylsuHonyloxy include alkylsulfonyloxy which contains alkyl having 1 to 8 carbon atom, preferably 
1 to 4 cartxjn atom, such as methanesutfbnyloxy. ethanesulfonyloxy, propanesulfbnyloxy, etc. In particular, methanesul- 

10 fbnyioxy is preferred. 

Examples of the arylsulfbnyloxy include arylsulfonyloxy which contains aryl having 6 to 12. preferably 6 to 8 cartx)n 
atoms, such as benzenesulfonytoxy. p-toluenesulfonyloxy. etc. In particular, p-toluenesulfonyoxy is preferred. 

Examples of the mono- or di-alkyl-substituted carbamoyloxy include mono- or di-alkyl-substituted carlaamoyloxy 
which contains alkyi having 1 to 8 carbon atoms, preferably 1 to 4 carbon atoms, such as N-monomethylcart>amoyloxy. 
IS N.N-dimethylcarbamoyloxy. N-monoethylcartjamoyloxy, etc. In particular, N,N-dimethylcarbamoyIoxy Is preferred. 

Exanrples of the aryloxy include aryloxy having 6 to 12. preferably 6 to 8 carbon atoms, such as phenoxy. 2-methyl- 
phenoxy, 2,5-dimethylphenoxy, etc. 

Exannples of the tetrahydropyranyloxy include 2-tetrahydropyranyloxy. etc. 

The alkylthio represented by includes, for example, alkylthio having 1 to 8 cariaon atoms, preferably 1 to 4 car- 

20 bon atoms, such as methylthio, ethylthio, propylthio, and butylthio. In particular, methytthio is preferred. 

The alkylsulfinyl represented by R"* includes, tor example, alkylsutfinyl having 1 to 8 carton atoms, preferably 1 to 
4 cartx)n atoms, such as methylsulfinyl, ethylsuH inyl, propylsulf inyl. etc. In particular, methylsulf inyl is preferred. 

The alkylsulfonyl represented by R^ includes, for example, alkylsulfonyl having 1 to 8 cartwn atonns, preferably 1 to 
4 cartaon atoms, such as methylsuHbnyl, ethylsulfonyl. propylsulfonyt, etc. In particular, methylsuHonyl is preferred. 

25 The optionally substituted amino represented by R^ includes, for example, amino, amino nrtono- or di-sut)stituted by 
alkyl having 1 to 8 cartxsn aton^. preferably 1 to 4 cart>on atoms (e.g., monomethylamino. dimethylamino, monoethyf- 
amino, etc.). amino mono-substituted by formyl. amino mono-substituted by alkylcartjonyl having 2 to 8 carbon atoms, 
preferably 2 to 4 carbon atom (e.g.. methylcartx>nylamino. etc.). etc. Amino sut>stituted by alkyl having 1 to 4 cartx)n 
atoms is preferred. In particular, monomethylamino is preferred. 

30 R^ Is preferably a halogen atom, alkyl, haloalkyi, alkoxyalkyl. hydroxyl, alkoxy, alkenyloxy. alkynyloxy. hatoalkoxy. 
haloalkenyloxy, haloalkynyloxy. alkoxyalkoxy, alkylcarbonyloxy, (alkylthio)cartx)nylQxy. alkylsulfonyloxy, arylsulfbnyloxy. 
mono- or di-alkyl-substituted carbamoyloxy. aryloxy, alkyttiiio. alkylsulfinyl. alkylsulfonyl, amino optionally sul^tituted by 
alkyl, nitro, or tetrahydropyranyloxy. Alkoxy or hydroxy is more preferred. In particular, methoxy is preferred. 

The optionally substituted aryl represented by Q includes, for example, aryl having 6 to 14 carbon atoms such as 

35 phenyl, naphthyl, etc. When the aryl is substituted, the substituent is selected from lower alkyl (wherein "lower" means 
Ci-8. preferably Ci,6, more preferably C1.4: "lower" has the same meaning in otiier SLA)stituents described below) (e.g., 
methyl, ethyl, propyl, butyl, etc.). lower alkenyl (e.g., vinyl, allyl. crotyl, etc.), lower alkynyl (e.g., ethynyl, propargyl, buty- 
nyl. etc.). cycloalM (e.g., cyclopropyl. cyclopentyl. cyclohexyl, etc.), lower alkoxy lower alkyl (e.g.. methoxymethyl, 
ethoxymetiiyl, 2-methoxyethyl, etc.), cycloalkenyl (e.g., cydopentenyl, cyclohexenyl, etc.). lower alkanoyi (e.g., acetyl. 

40 propionyl. isobutyryl, etc.), lower alkylsilyl (e.g.. trimethylsilyl. trietiiylsilyl. tripropylsilyl. tributylsilyl. etc.), halo(lower)alkyl 
(e.g., difluoromethyt. trifluoromethyl. chloromethyl, 2-bromoethyl, 2,3-dichloropropyt, etc.). di(lower)alkylamino (e.g., 
dimethylamino. diethylamino, etc.), phenyl. phenyl(lower)alkyl (e.g.. benzyl, phenethyl, etc.). phenyl(lower)alkenyl (e.g., 
styryl. cinnamyl. etc.). furyl(lower)atkyl (e.g.. 3-furylmethyl. 2-furylethyl, etc.). furyl(lower)alkenyl (e.g., 3-furytvinyl. 2-fur- 
ylallyl, etc.), a halogen atom (e.g., fluorine, chlorine, bromine, iodine), nitro. cyano. lower alkylthio (e.g.. methylthio. 

45 ethylthio. propylthio, etc.), lower alkoxycartx>nyl (e.g., methoxycaftx}nyl, ethQxycartx>nyl. propoxycartx>nyl, etc.), formyl, 
amino. nx)no(lower)alkylannino (e.g.. methylamino, ethylamino. etc.). -OR [wherein R is a hydrogen atom, lower alkyl 
(e.g., methyl, ethyl, propyl, butyl, etc.), lower alkenyl (e.g., vinyl, allyl. crotyl, etc.), lower alkynyl (e.g., ethynyl, 2-propy- 
nyl, 3-butynyl, etc.), halo(lower)alkyl (e.g., dHluoromethyl. trifluorometiiyl, chloromethyl, 2-bromoetiTyl, 2,3-dichloropro- 
pyl, etc.). lower alkanoyi (e.g., acetyl, propionyl. butyryl, etc.). phenyl, lower alkoxyphenyl (e.g.. 3-methoxyphenyl. 4- 

50 ethoxyphenyl. etc.). nitrophenyl (e.g.. 3-nitrophenyl. 4-nitropheny1. etc.). phenyl (lower)alkyl (e.g.. benzyl, phenethyl. 
phenylpropyl, etc.). cyanophenyl(lower)alkyI (e.g.. 3-cyanophenyl methyl, 4-cyanophenylethy1. etc.), benzoyl, tetrahydro- 
pyranyl, pyridyl, trifluoromethylpyridyl, pyrimidinyl. benzothiazolyl, qutnolyl. benzoyl(lower)alkyl (e.g.. benzoytmethyl. 
benzoylettiyl. etc.). benzenesulfonyl. or lower all^lbenzenesulfonyl (e.g., toluenesulfbnyl. etc.)], -CH2-G-R' (wherein G 
is -0-, -S-, or -NR"- (in wfiich R" is a hydrogen atom or lower alkyl), R' is phenyl, halophenyl (e.g.. 2-chIorophenyl. 4- 

55 fluorophenyl. etc.). lower alkoxyphenyl (e.g., 2-methoxyphenyl. 4-ethoxyphenyl. etc.), pyrkJyl, or pyrimidinyl], etc. 

The substituent may be at any possible position in the ring. The nurrdaer of the sut>stituent(s) is 1 to 5. preferably 1 
to 4, more preferably 1 to 3. and the substituents are the same or different. 

Preferably, tiie optionally substituted aryl represented by Q is represented by the formula (XX): 
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5 




w 

(XX) 



10 

wherein V and W are the same or different and are a hydrogen atom, halogen atom, optionally substituted alkyl, 
optionally substituted hydroxyl. alkylthio. or optionally substituted amino. 

The halogen atom represented by U, V and W includes, for example, fluorine, chlorine, bromine, arxi iodine. In par- 
75 ticular, chlorine is preferred. 

The optionally substituted alkyl represented by U. V and W includes, for example, the atx>ve optionally sut>stituted 
alkyl represented by The optionally sutsstituted alkyl is preferably alkyl. haloalkyi or alkoxyalkyi, more preferably 
methyl, ethyl or trifluoromethyt. particularly preferably methyl. 

The optionally substituted hydroxyl represented by U. V and W includes, for example, the above optionally sut>sti- 
20 tuted hydroxyl represented by The optionally substituted hydroxyl is preferably alkoxy, alkenyloxy. alkynyloxy, 
haloalkoxy or phenoxy, more preferably alkoxy, particularly preferably methaxy. 

The alkylthio and optionally substituted amino represented by U. V arxd W include the above alkylthio and optionally 
substituted amino represented by R^. respectively. In particular, they are preferably methylthio and dimethylamino. 
respectively. 

25 The optionally substituted heterocyclic group represented by Q is, for example, a 5- to 7-mennbered heterocyclic 
group containing as a ring-constituting atom 1 to 4 heteroatoms selected from nitrogen, oxygen and sulfur. The hetero- 
cyclic group may form a condensed ring with another heterocyclic ring or a benzene ring. Examples of the heterocyclic 
group include pyridyl (e-g.. pyridin-2-yl, pyridin-3-yl, etc), pyrimidinyl (e.g.. pyrimidin-4.-yl, pyrimidin-2-yl). quinolyl (e.g., 
quinolin-4-yl), quinazolinyl (e.g.. quinazolin-4-yl). benzothiazolyl (e.g.. benzothiazol-2-yl), pyrazolyt (e.g.. pyrazol-5-yt), 

30 etc., each of which is optionally substituted. In particular, optionally substituted pyridyl is preferred. 

When the heterocyclic group is &ut>stituted. the substituent includes, for example, the above substituents of the aryl 
represented by Q. The substituent is preferably a halogen atom, halo(lower)alkyl, alkoxy, alkaxycartx)nyl or formyl, more 
preferatTly a chlorine atom or trifluoromethyl. The sul^stituent may be at any possible position in the ring. The number of 
the substituent(s) is 1 to 5, preferably 1 to 4, more preferably 1 to 3. The substituents are the same or drfferenl 

35 The mono- or di-substituted methyleneamino represented by Q is represented, for exarrple, by the formula (a): 




45 wherein R^^ and R^*^ are the same or different and are a hydrogen atom, optionally substituted alkyl, acyl, alkylthio, 
alkylsulfinyl, alkylsutfbnyl, optionally substituted amino, cycloalkyi, optionally sut^uted aryl or an optionally substituted 
heterocyclic group, or R^^ and R**^ are linked together to form a monocyclic or polycyclic ring which may contain a het- 
eroatom, provkJed that at least one of R^^ and R^^ is not a hydrogen atom. 

The alkyl represented by R^^ or R^^ in the formula (a) includes, for example, the alkyl or substituted alkyl repre- 
ss sented by R^ In particular, metiiyt arKi ethyl are prefen-ed. 

The acyl represented by R^^ or R^^ includes, for example. alkylcartx)nyl, arylcartx)nyl, etc. The alkylcartx)ny1 
includes, for example, 0^.6 alkyl-cartx)nyl, preferably 0^4 alkyl-cartx)nyt, such as acetyl, trrfluoroacetyt, propionyl, 
butyryl, etc. The arylcartx)nyl includes, for example. Cs-m aryt-caitx3nyl such as benzoyl, naphthoyi, etc. 

The alkyltiiio, alkylsulfinyl. alkylsulfbnyl and optionally substituted amino represented by R^^ or R^^ are. for exam- 
55 pie. tiie alkylthio, alkylsulfinyl. alkylsulfonyl arxJ optionally substituted amino represented by R^. respectively. 

The cycloalkyi represented by R^^ or R^^ includes cycloalkyi having 3 to 7 carton atoms, preferably 5 to 6 cartwn 
atoms, such as cyclopropyl, cyclobutyl. cyclopentyl. cyclohexyl. cyctoheptyl. etc. 

The optionally substituted aryl represented by R^^ r13 includes, for example, Ce-u aryl such as phenyl, naphthyl 
(e.g.. 1 -naphthyl. etc.), fluorenyl. etc. In particular, phenyl is prefenred. The aryl may be suk>stituted at any possible posi- 
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tion in th ring. The number of the substituent(s) is 1 to 3. Examples of the substituent include halogen atoms, optionally 
substituted alkyt* optionally substituted hydroxyl, alkylthio. optionally sut>stituted amino, nitro. phenyl, cyano, etc. 

Examples of the halogen atom as tiie substituent of the optionally substituted aryl represented by R^^ or R^^ 
include fluorine, chlorine, bromine, and iodine. 

Examples of the optionally substituted alkyi as tiie substituent of tiie optionally substituted aryl represented by R^^ 
or R**^ include the above optionally substituted aikyi represented by R^ The optionally substituted alkyI is preferably 
alkyI or haloalkyi, particularly preferably methyl or trif luorometiiyt. 

Exarrples of the optionally substituted hydroxyl as the sut>stituent of the optionally substituted aryl represented by 
pi2 pi 3 include hydroxyl, alkoxy, alkenyloxy. alkynyloxy, haloalkoxy. aryloxy. etc. The alkoxy includes, for example, 
alkoxy having 1 to 8 cartx)n atoms, preferably 1 to 4 cartx}n atoms, such as methoxy, ethoxy, propoxy, butoxy. etc. In 
particular, methoxy is pretended. The alkenyloxy includes, for example, alkenyloxy having 2 to 8 cartx)n atoms, prefera- 
bly 2 to 4 carbon atoms, such as vinyloxy. altyloxy, aotyloxy, etc. In particular, allyloxy is preferred. The alkynyloxy 
includes, for example, alkynyloxy having 2 to 8 carbon atoms, preferably 2 to 4 cartxm atoms, such as ethynyloxy, prop- 
argyloxy. butynyfoxy. etc. In particular, propargyloxy is preferred. The haloaltoxy includes, for example, the above alkoxy 
which is substituted by at least one halogen atom (e.g.. fluorine, chlorine, bromine, iodine) such as dtfluoromethoxy. tri- 
fluoromethoxy, chloromethoxy, etc. In particular, difluoromethoxy is preferred. The aryloxy includes, for example, ary- 
loxy having 6 to 12 cartx)n atoms, preferably 6 to 8 cartson atoms, such as phenoxy, naphthoxy, etc. 

Examples of the alkylthio as the substituent of the optionally substituted aryl represented by R**^ or R^^ include 
alkylthio having 1 to 8 carbon atoms, preferably 1 to 4 carbon atoms, more preferat)ly 1 to 2 carbon atoms, such as 
methyltiiic, ethytthio, propylthio, butylthio, etc. In particular, methylthio is preferred. 

Exanples of the optionally substituted amino as the substituent of the optionally substituted aryt represented by 
R^^ or R"*^ include amino, amino which is mono-or di-substituted by alkyI having 1 to 8 cartxin atoms. preferak)ly 1 to 4 
carbon atoms (e.g.. monomethylamino. dimethylamino, monoethylamino. etc.). etc. 

The optionally substituted heterocyclic group represented by R^^ or R^^ includes, for exannple. heterocyclic groups 
containing 1 to 4. preferably 1 to 2 heteroatoms (e.g., oxygen, nitrogen, sulfur, etc.). At any possible position, the hete- 
rocycle has the bond to the methylene cart>on atom in the formula (a). Examples of the heterocyclic group include pyri- 
dyl, pyridazinyl, pyrazolyl, pyrimidinyl. furyl, thienyl, oxazolyl, isoxazolyl, benzothiazolyl, quinolyt. quinazolinyl, pyrazinyl. 
nnorpholino, piperazinyl, etc, Prefenred examples thereof include furyl (e.g., 2-furyl, etc.), tiiienyt (e.g., 2-thienyl, etc.). 
pyridyl (2-pyridyl, etc.), pyrazinyl (e.g., 2-pyrazinyl. etc.), pyrimidinyl (e.g.. 2-pyrimidinyl, etc.). and morpholino. The het- 
erocyclic group is unsut>stituted or substituted. The substituent includes ttie above sut>stituents of the optionally substi- 
tuted aryf represented by R^^ or R^^. 

The monocyclic or polycyclic ring which is formed by R^^ and R^^ and may contain (a) heteroatom(s) is a 4- to 8- 
membered ring which is formed by R^^ and R^^ with the cariDon atom to which they are attached. The ring may contain 
at least one heteroatom (e.g., oxygen, nrtrogen, sulfur, etc) and may form a condensed ring witii another ring. Examples 
of tiie ring include cyclopentane. cyclohexane. indan. 1 ,2.3,4-tetrahydronaphthalene. 5.6.7,8-tetrahydroquinoline. 
4,5.6,7-tetrahydrobenzo[b]furan, etc. The ring has a bivalent tx>nd at any possible position. 

The optionally substituted (sut>stituted imino)methyl represented by Q is represented, for example, by the formula 

(b): 




wherein R^* and R^^ have the same meanings as the above R^^ and R^^, respectively 

The alkyI of tiie optionally substituted alkyI represented by Q includes the alkyI represented by R\ The alkenyl of 
the optionally substituted alkenyl represented by Q includes, for example, alkenyl having 2 to 8 cartx)n atoms, preferably 
3 to 6 carbon atoms, such as atlyl. propenyl. isopropenyl. butenyl, isobutenyt. perrtenyt. hexenyl. hexadienyl. etc. The 
alkynyl of the optionally subsititued alkynyl represented by Q includes, for example, all^yl having 2 to 6 cartx>n atoms, 
preferably 2 to 4 cartx)n atoms, such as propargyl, ethynyt, txitynyl. etc. When the alkyl. alkenyl and alkynyl are substi- 
tuted, the substituents are. for example, tiie above halogen atom, alkoxy. alkylthio. alkylsulfinyl, alkylsulfonyl and sub- 
stituted amino, each of which is represented by R^; the above optionally substituted phenyl, optionally substituted 
naphtiiyi, and optionally sutjstituted heterocyclic group, each of which is represented by Q; etc. 

The substituted cartnnyt represented by Q includes, for example, (optionally substituted alkyl)carbonyl. (optionally 
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substrtuted phenyl) carbonyl, (optionally substituted naphthyl)carbonyl, (optionally substituted heterocyclic group)carb- 
onyl. etc. 

The substituted sulfonyl represented by Q includes, for example, (optionally sut>stituted alkyl}sulfonyl. (optionally 
substituted phenyijsulfonyi. (optionally suisstiiuted naphthyi)suiTbnyi. (optionally substituted heterocyclic group}suifonyl, 
etc. 

The optionally substituted alkyi in the above substituted carbonyl or substituted suHbnyt Includes the Bhave option- 
ally substituted alkyi represented by R''. The optionally substituted phenyl, optionally substituted naphthyl, and option- 
ally sut)stituted heterocyclic group include the corresponding groups represented by Q. 

Q is preferably a group of the formula (XX); pyridyl, pyrimidinyl. quinolyl. quinazolinyl. benzothiazolyl or pyrazolyl, 
each of which is unsut^ituted or substituted; or a group of the formula (a). 

X is a hydrogen atom, halogen atom, optionally substituted alkyi or optionally substituted hydroxyl. This Is intended 
to include a case where the phenylene group in the atx3ve formula (0 is unsubstituted. i.e.. X is a hydrogen atom; and 
a case wherein the phenylene group is substituted at any possible position by 1 to 3 substituents selected from a halo- 
gen atom, optionally substituted alkyi and optionally substituted hydroxyl. When the phenylene group is substituted by 
2 or 3 substituents, tiie substituents are tiie same or different. 

The halogen atom, optionally substituted alkyi and optionally substituted hydroxyl represented by X include, for 
example, the corresponding groiips represented by respectively 

X is preferably a hydrogen atom. 

The optionally substituted hydroxyl and alkylthio represented by Y include, for example, the corresponding groups 
represented by R\ In particular, methoxy is preferred. 

The optionally substituted amino represented by Y Is represented, fbir example, by the formula (XXI): 

-NR^rS (XXI) 

wherein R^ is a hydrogen atom or alkyI; R^ is a hydrogen atom, alkyi or hydroxylalkyl. The alkyi represented by R^ or 
R^ and the alkyi of the hydroxylalkyl represented by R^ include, for example, tiie above alkyi represented by R^ Pref- 
erably, R^ and R^ are the same or different and are a hydrogen atom or alkyi (preferably methyl). More preferably, tiie 
group of the formula (XXI) as Y is monoalkylamino, particularly preferably monomethylamino. 

Y is preferably alkoxy or a group of the formula (XXI), more preferably methoxy or monoalkylamino (preferably mon- 
omethylamino). 

Z is preferably an oxygen atom. 

The alkyi represented by R^ includes, for example, the atx3ve alkyi represented by R** . In particular, methyl is pre- 
ferred. 

The acyl represented by R^ includes formyl; alkylcartx)nyl containing alkyi having 1 to 8 carbc^ atoms, preferably 
1 to 4 cartx)n atoms (e.g.. acetyl, propionyl, butyryl. etc.); benzoyl; etc. In particular, acetyl is preferred. 
M is preferat)ly an oxygen atom, sulfur atom or NR^. more preferably an oxygen atom, 
n is preferably 0 or 1 . 

The conrpound of the formula (Q of the present invention has an asymmetric cartxxi atom at the 2-position. Each 
optical isomer and mixtures thereof are included in the present invention. 
Preferred examples of the compound of tiie formula (I) are tiiat wherein: 

X is a hydrogen atom, R^ is hydroxyl. Z is an oxygen atom. Y is amino optionally substituted by alkyi. M is an oxygen 
atom, Q is optionally substituted phenyl, and n is 0 or 1 ; 

X is a hydrogen atom. R^ is alkoxy. Z is an oxygen atom. Y is alkoxy or optionally substituted amino, M is an oxygen 
atom. Q is optionally substituted phenyl, and n is 0 or 1 ; 

X is a hydrogen atom, R^ is hydroxyl, Z is an oxygen atom, Y is amino optionally substituted by alkyi. M is an oxygen 
atom. Q is an optionally substituted heterocyclic group, and n is 0 or 1 ; 

X is a hydrogen atom. R^ is alkoxy, Z is an oxygen atom. Y is alkoxy or optionally substituted amino. M is an oxygen 
atom, Q is an optionally substituted heterocyclic group, and n is 0 or 1 ; 

X is a hydrogen atom. R^ is alkoxy, Z Is an oxygen atom, Y is amino optionally substituted by alkyi, M is an oxygen 
atom, Q is a group of the formula (a), R^^ Is alkyi. R"*^ is optionally sut^stituted phenyl or optionally substrtuted mor- 
pholino. and n is 1 ; or 

X is a hydrogen atom. R^ is alkoxy. Z ts an oxygen atom, Y is amino optionally sut^tituted by atkyi, M is acytamino. 
Q is a group of the formula (a). R^^ is alkyi, R^^ is optionally substituted phenyl or optionally substituted morpholino. 
and n is 1 . 

More preferred examples of the compound of the formula (I) are that wherein: 

X is a hydrogen atom, R^ is hydroxy!. Z is an oxygen atom. Y is monomethylamino, M is an oxygen atom, Q is phe- 
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nyl, and n is 0 (Compound Na 1); 

X is a hydrogen atom. R** is hydroxyl, Z Is an oxygen atom, Y is amino, M is an oxygen atom. Q is phenyl, and n is 
0 (Conrpound Na 2); 

X is a hydrogen atom, is hydroxy!. Z is an oxygen atom, Y ic mcnomsthyiamino, M is an oxygen atom. G is 3.4- 
dimethylphenyt. and n is 0 (Compound No. 15); 

X Is a hydrogen atom. is hydroxyl. Z is an oxygen atom, Y is monomethylamino. M is an oxygen atom. Q is 3.5- 
dimethylphenyl. and n is 0 (Compound No. 16): 

X is a hydrogen atom, R^ is hydroxyl, Z Is an oxygen atom, Y Is monomethylamino, M is an oxygen atom, Q is 2- 
methylphenyl, and n is 1 (Connpound No. 64); 

X is a hydrogen atom, R^ is hydroxyl. Z is an oxygen atom, Y is monomethylamino, M is an oxygen atom, Q is 2,5- 
dimethytphenyl, and n is 1 (Compound No. 75); 

X Is a hydrogen atom, R^ is hydroxyl, Z is an oxygen atom. Y is monomethylamino. M is an oxygen atom, Q is 4- 
chloro-2-methyIphenyl. and n is 1 (Connpound No. 1 13); 

X is a hydrogen atom, R^ is methoxy, Z is an oxygen atom. Y is methcxy, M Is an oxygen atom, Q is 2,5-dimethyl- 
phenyt. and n is 1 (Compound No. 139); 

X is a hydrogen atom, R^ is methoxy. Z Is an oxygen atom. Y is monomethylamino, M is an oxygen atom. Q is 2,5- 
dimethylphenyt, and n is 1 (Compound No. 140); 

X is a hydrogen atom, R^ is methoxy, Z is an oxygen atom. Y Is monomethylamino, M is an oxygen atom, Q is 4- 
chloro-2-methylphenyl. and n is 1 (Compound No. 186); 

X is a hydrogen atom, R^ Is methoxy. Z Is an oxygen atom. Y Is monomethylamino, M is an oxygen atom. Q is 2- 
methylphenyl. and n is 1 (Compound No. 197); 

X Is a hydrogen atom, R** is methoxy. Z is an oxygen atom. Y Is monomethylamino, M is an oxygen atom. Q is 3- 
chloro-5-trifluoromethylpyridin-2-yl. and n is 1 (Corrpound No. 427); 

X is a hydrogen atom. R^ Is methoxy, Z Is an oxygen atom. Y is monomethylamino, M is an oxygen atom, Q is 3,5- 
dichloropyridin-2-yl. and n Is 1 (Compound No. 433); 

X is a hydrogen atom, R"* is methoxy. Z is an oxygen atom, Y Is monomethylamino, M is an oxygen atom, Q is 3- 
trifluoromethyl-5-chloropyridin-2-yl, and n is 1 (Compound No. 448); 

X is a hydrogen atom. R^ is methoxy, Z is an oxygen atom, Y is monomethylamino. M is an oxygen atom, Q is 3- 
chloropyridin-2-yl. and n Is 1 (Compound No. 466); 

X Is a hydrogen atom, R^ Is methoxy. Z Is an oxygen atom. Y is monomethylamino, M is an oxygen atom, Q is a- 
methyl-4-chlorobenzylideneamino, and n Is 1 (Compound No. 474); 

X is a hydrogen atom, R*" Is methyl. Z Is an oxygen atom. Y is nrronomethylamino, M is an oxygen atom. Q is a- 
methyl-4-methQxybenzytldeneamino. and n is 1 (Connpound No. 492); 

X Is a hydrogen atom. R^ is methyl, Z is an oxygen atom. Y is monomethylamino, M is an oxygen atom. Q is 4,a- 
dimethylbenzytideneamino. and n is 1 (Connpound No. 498); or 

X Is a hydrogen atom. R^ is methyl, Z Is an oxygen atom. Y is monomethylamino. M Is an oxygen atom, Q is a- 
methy1-4-triftuoromethylbenzylidenamino, and n is 1 (Compound No. 526). 

The compounds of the present invention included in the formula (I) can preferat^ly be prepared as follows. 
Method A 



r^ ^ OH 7 

O Z In 

Q C Y CH-^C^Y 

Reduction ^ 

^^'^(CH2)n— M-Q ^^(CH2)n— M-Q 

(II) ('-■>) 



wherein each syntx>l is as defined above. 

The conpourxj of the formula (1-1) of the present invention can be prepared by reducing the compound (II). 
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The reducing agent to be used is a conventional reducing agent for reduction of ketones, such as metal hydrides, 
metal hydride complex compounds, etc. Exaniples of the reducing agent include three-coordinate borane (e.g.. borane. 
tc), four-coordinate borate (e.g., sodium borohydride, lithium borohydride, etc.)» three-coordinate aluminium ( .g., 
diisobutylaluminum hydride, etc.), four-coordinate alumininate complex (e.g., lithium aluminu-m hydride, stc ). etc. The 
5 amount of the reducing agent to be used is 0.25 to 3 mol, preferably 1 .0 to 1 .2 mol. per mo! of the compound (II). 

Examples of the solvent include alcohols such as methanol, ethanol, etc.; ethers such as diethyl ether, tetrahydo- 
furan, etc.; water, etc. These solvents can be used alone or as a mixture thereof. 

The reaction temperature is appropriately selected from the range of -20°C to a reflux temperature of the solvent, 
and is preferably 0 to 50°C. The reaction time is 0.5 hour to 24 hours, preferably 0.5 to 2 hours. 
10 The compound (1-1) of the present invention thus otrtained can be separated and purified by known methods (e.g.. 
chromatography, recrystallization. etc.). 

The compound (10 used as the starting material in this reaction can be prepared, for example, according to JP-A 
3-246268, JP-A 5-97768 or JP-A 5-331 124. for example, by reacting the con-esponding halogenated phenyl with butyl- 
lithium or magnesium, and then reacting the resulting compound with dialkyi oxalate. Alternatively, it can be prepared 
15 by Method Q described below. 

Methods 



25 



30 



OH 2 Z 

I II r3_ , I II 

CH— C-Y ML CH— C-Y 

(CHgjn — M— Q (CH2)n — M-Q 

( 1-1 ) ( 1-2 ) 



35 wherein is alkyl. alkenyl, alkynyl. haloaikyt. haloalkenyt, haloalkynyl. alkoxyalkyl. alkyjcattx)nyl, (alkylthio)carbonyl. 
alkytsulfonyl, arylsulfonyl or mono- or di-alkyl-substituted carbamoyl. L is a leaving group or R^-L represents dihydro- 
pyran, and the other symbols are as defined above. 

The groups represented by R^ are. for example, groups corresponding to the substituents of the atx>ve sut^tituted 
hydroxyl represented by R^ The leaving group represented by L includes, for example, halogen atonns (e.g.. fluorine, 
40 chlorine, bromine, iodine), alkytsulfonyloxy (e.g., methanesulfonyloxy, etc.). etc. 

The compound (1-2) of the present invention can be prepared by reacting the compound (1-1) of the present inven- 
tion with the conpourxl (XXII) to introduce alkyl. alkenyl. alkynyl, c£irbonyl, sulfonyl, carbamoyl or tetrahydropyranyl into 
the compound (1-1). 

The alkyl. alkenyl and alkynyl can be introduced, for example, by using as the compound (XXII) an alkyl halide. 

45 alkenyl halide and alkynyl halide, respectively, in the presence of a base. The alkyl halide includes, for example, methyl 
chloride, methyl bromide, methyl iodide, ethyl chlorkie. ethyl bromkle. ethyl iodide, 1 -iodopropane, 2-iodopropane, 1- 
iodobutane, chlorotrif luoromethane, 1 .2-dibromoethane. chloromethyl ether, etc. The alkenyl halide includes, for exam- 
ple, allyl bromide, etc. The alkynyl halide includes, for example, propargyl bromkje. etc. The amount of the halide to be 
used is 1 to 5 mol, preferably 1 to 2 mol. per mol of the compound (1-1). 

50 Examples of the base include organic bases (e.g. , sodium methoxide. sodium ethoxide, potassium t-butoxide. etc.). 
inorganic bases (e.g.. sodium hydroxide, potassium hydroxkle, sodium hydride, potassium hydride, etc.), etc. The 
amount of the base to be used is 1 to 5 mol, preferably 1 to 2 mol, per mol of the compound (1-1). 

Examples of the solvent include ethers such as diethyl ether, tetrahydrofuran, etc.; N.N-dimethylformamide, dime- 
thyl sulfoxide, toluene, etc. 

55 The reaction temperature is appropriately selected from the range of -20°C to a reflux temperature of the solvent, 
and is preferably 0 to 50°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 10 hours. 

The cartxsnyl can be introduced, for example, by using as the compound (XXII) an acid halide (e.g., acetyl chloride, 
acetyl bromkie, propionyl chloride, thioacetyl chloride, etc.) or acid anhydride (e.g., acetic anhydride, propionic anhy- 
dride, etc.) in the presence of a base. The amount of the acid halide or acki anhydrkle to be used is 1 to 5 mol, prefer- 
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ably 1 to 2 mol. per mol of the compound (1-1). 

Examples of the base include organic bases (e.g., trtethylamine, N.N-dimethylanitine. pyridine, etc.) or inorganic 
bases (sodium carbonate, potassium cart^onate. sodium hydride, etc.). The amount of the base to be used is 1 to 5 mol, 
preferably 1 to 2 mol. per mol of the Gompound (1-1). 

Exanrples of the solvent include halogenated hydrocartx)ns such as methylene chloride, chloroform, etc.; ethers 
such as diethyl ether, tetrahydrofuran. etc.; N,N-dimethylformamtde, dimethyl sulfoxide, toluene, etc. 

TTie reaction temperature is appropriately selected from the range of -20**C to a reflux tenrtperature of the solvent, 
and is preferably 0 to 50''C. The reaction time is 0.5 hour to 24 hours, preferatsly 0.5 to 5 hours. 

The sulfonyl can be introduced, for example, by using as the compound (XXII) an alkylsulfbnyl halide (e.g., alkylsul- 
fbnyl chloride such as methanesulfonyl chloride, ethanesulfbnyl chloride, etc.) or arylsulfonyl halide (e.g., arylsulfonyl 
chloride sudrt as benzenesuHonyl chloride, p-toluenesulfonyl chloride, etc.) in the presence of a base. The amount of 
the alkylsulfbnyl halide or arylsulfonyl halide to be used is 1 to 5 mol. preferably 1 to 2 mol, per mol of the compound (t- 
1). 

Exanrptes of the base include organic bases (e.g., triethylamine, N,N-dimethylaniline, pyridine, etc.) or inorganic 
bases (e.g., sodium cartx)nate. potassium carbonate, sodium hydride, etc.). The amount of the base to be used is 1 to 
5 mol. preferably 1 to 2 mol. per mol of the compound (1-1). 

Examples of the solvent include halogenated hydrocarbons such as methylene chloride, chloroform, eto.; ethers 
such as diethyl ether, tetrahydrofuran. etc.; N,N-dimethylformamide. dimethyl sulfoxide, toluene, etc. 

The reaction temperature is appropriately selected from the range of -20''C to a reflux tennperature of the solvent, 
and is preferably 0 to 50*'C. The reaction time is 0.5 hour to 24 hours, preferably 0.5 to 5 hours. 

The carbannoyi can be introduced, tor example, by using as the compound {XXI I) an N-unsut>stituted or N-alkyI sub- 
stituted carbamoyl halide (e.g.. monoethylcarbamoyt chloride, dimethylcart>amoyl chloride, etc.). The amount of the car- 
bamoyl halide to be used is 1 to 5 mol. preferably 1 to 2 mol. per mot of the compound (1-1). 

Exannples of the base include organic bases (e.g., triethylamine, N,N-dimethylaniline. pyridine, etc.) or inorganic 
bases (e.g.. sodium cartx)nate, potassium carbonate, sodium hydride, etc.). The amount of the base to be used is 1 to 
5 mol. pr6ferat>ly 1 to 2 mol, per mol of the compound (1-1). 

Examples of the solvent include halogenated hydrocartx>ns such as methylene chloride, chloroform, ete.; ethers 
such as diethyl ether, tetrahydrofuran, etc.; N,N-dimethyHbrmamide, dimethyl sulfoxide, toluene, etc. 

The reaction temperature is appropriately selected from the range of -20<'C to a reflux temperature of the solvent, 
and is preferably 20 to 70**C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

The tetrahydropyranyl can be introduced by a conventional method for protecting a hydroxyl group with tetrahydro- 
pyranyl, for example, according to the same manner as in Method Y described below. 

The conrpound (1-2) of the present invention thus obtained can be separated and purified by conventional methods 
(e.g., chromatography, recrystallization, etc.). 



wherein each symbol is as defined above. 

The compound (1-4) of the present invention can be prepared by reacting the compourxJ (1-3) of the present inven- 
tion with a sulfuring agent (i.e.. sulfur-introducing agent). 

The sulfuring agent includes, for example, phosphorus pentasutfide and Lawesson's reagent. The amount of the 
sulfuring agent to be used is 1 to 5 mol, preferably 1 to 2 mol. per mol of the compourxJ (1-3). 

Examples of the solvent include aromatic hydrocartx)ns such as toluene, xylene, etc; and pyridine. These solvents 
can be used atone or as a mixture thereof. 



I^ethod C 




(1-3) 



(1-4) 
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The reaction temperature is appropriately selected from the range of room temperature to a reflux temperature of 
the solvent, arxJ is preferably 80''C to 150^0. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

The compound (1-4) of the present invention thus ot>tained can be separated and purified by known methods (e.g., 
chromatography, recrystallization, etc.)- 



wherein is alkyl. alKenyt, alkynyl, haloalkyl. haloalkenyl. haloalkynyt or alkoxyalkyl. Is a hydrogen atom or alkyi, 
is a hydrogen atom. alkyI or hydroxyalkyl. Y** is alkoxy or alkylthio, and the other symtx)ls are as defined above. 

The groups represented by R^ are. for example, groups con-esponding to the sut>stituents of the above substituted 
hydroxyl represented by rV The alkoxy and alkylthio represented by Y** include, for example, the atx>ve alkoxy and 
alkylthio represented by R^ . respectively. 

The compound (IV-2) of the present invention can be prepared by reacting the compound (IV-1) with an amine. 

The amine Includes compounds of the fornula (V): R^R^NH (wherein R® and R® are as defined above). Examples 
thereof include liquid ammonia; primary amines such as methylamine. ethylamine. etc.; secondary amines such as 
dimethylamine. diethylamine. etc. The amount of the amine to be used is 1 to 5 mol. preferably 1 to 2 mol. per mol of 
the compound (IV-1). 

Examples of the solvent include alcohols such as methanol, ethanol. etc.; aromatic hydrocarkX)ns such as toluene, 
xylene, etc.; halogenated hydrocartx)ns such as methylene chloride, chloroform, etc.; ethers such as ether, tetrahydro- 
furan, etc.; and water. These solvents can be used alone or as a mixture thereof. 

The reaction temperature is appropriately selected from the range of O'^C to a reflux temperature of the solvent, and 
is preferably 20''C to 80^C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

The compound (IV-2) of the present invention tiius obtained can be separated and purified by known metiiods (e.g., 
chromatography, recrystallization. etc.). 



Method D 




(IV-I) 



(iV-2) 



M g th p dE 




(1-1) 



(1-5) 



wherein A is a halogen atom, and the other symbols are as defined above. 

The halogen atom represented by A includes, for example, fluorine, chlorine, bromine and iodine. 
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The compound (1-5) of the present invention can be prepared by halogenating the compound (1-1) of the present 
invention. The liatogenating agent to be used in the halogenation includes, for example, chlorinating agents such as 
thionyt chloride, phosph rus oxychtoride. phosphorus pentachloride. carbon tetrachloride • triphenylphosphine. etc.; 
bromlnating agents such as thiony! bromide, phosphorus tribrcmide, carbon tstrabrcmide - trlphoriyiphcspMino. etc. 
The amount of the halogenating agent to be used is 1 to 5 mol, preferably 1 to 2 mol, per mol of the compound (1-1 ). 

Exanrples of the solvent include aromatic hydrocarbons such as toluene, xylene, etc.; halogenated hydrocarbons 
such as methylene chloride, chloroform, etc.; ethers such as ether, tetrahydrofuran. etc. 

The reaction temperature is appropriately selected from the range of 0**C to a reflux temperature of the solvent, and 
is preferably 20*^0 to 80''C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

The compound (1-5) of the present invention thus obtained can be separated and purified by known methods (e.g.. 
chromatography, recrystallization, etc.). 



wherein is alkyi, m is 1 or 2. and the other symbols are as defined above. 

The alkyl represented by includes, for example, the above alkyi represented by R^ 

The compound (XII) of the present invention can be prepared by oxidizing the compound (XI) of the present inven- 
tion. The oxidizing agent to be used in the oxidation includes, for example, hydrogen peroxide, peracids such as per- 
acetic acid, perbenzoic acid, m-chloroperbenzoic acid. etc.. sodium metaperiodate. hydroperoxide, etc. The amount of 
the oxidizing agent to be used is 1 to 10 mol, preferably 1 to 3 mol. per mol of the compound (XI). 

Examples of the solvent include aromatic hydrocartx)ns such as toluene, xylene, etc.; halogenated hydrocartxms 
such as methylene chloride, chloroform, etc.; ethers such as ether, tetrahydrofuran, etc., alcohols such as methanol, 
ethanol, etc.; and water. These solvents can be used alone or as a mixture thereof. 

The reaction temperature is appropriately selected from the range of -20''C to a reflux temperature of the solvent, 
and is preferably 0°C to 50*^0. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 1 2 hours. 

The compound (XII) of the present invention thus obtained can be separated and purified by known methods (e.g., 
chromatography, recrystallization, etc.). 



Method F 




(XI) 



(XII) 



Method G 




(1-5) 



(1-6) 
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wherein A is a halogen atom. B is optionally substituted hydroxyl, alkytthio, amino optionally substituted by alkyi, or nitro, 
and the other symtx>ls are as defined above. 

The groups represented by B include, for example, the above oorresponding groups represented by 

The compound (1-6) of the present invention can be prepared by reacting the ccmpcund (1-5) cf the present inven- 
5 tion with a nucteophile to displace the group A. 

For example, when A is displaced by substituted hydroxyl. for example, a metal salt of an alcohol (e.g.. sodium 
methoxide. sodium 2-propenoxide. potassium 2-propynoxide. potassium 2.2.2-trifluoroethoxjde. sodium methoxymeth- 
Qxide, etc.) may directly be used as the nucleophile. or a metal salt of an alcohol is formed in the reaction mixture from 
an alcohol and a metal hydride (e.g., sodium hydride, potassium hydride, etc.) to use It in the reaction. In both cases, 
10 the anr^ount of the metal salt of an alcohol to be used is 1 to 5 mol. preferably 1 to 2 mol. per mo\ of the compound (1-5). 

Examples of the solvent to be used include aromatic hydrocartx)ns such as toluene, xylene, etc.; halogenated 
hydrocarbons such as methylene chloride, chloroform, etc.; ethers such as ether, tetrahydrofuran. etc.; N.N-dimethyl- 
formamide. and dimethyl sutfoxtde. 

The reaction temperature is appropriately selected from the range of 0*C to a reflux temperature of the solvent, and 
75 is preferably 20°C to eo^'C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

When the group A is displaced by alkytthio. for example, a metal salt of an alkylmercaptan (e.g.. sodium thiometh- 
oxide, sodium thioethoxide. etc.) may directly be used as the nucleophile, or a metal salt of an alkylmercaptan is formed 
in the reaction mixture from an alkylmercaptan and a metal hydride (e.g., sodium hydride, potassium hydride, etc.) or a 
hydroxide (e.g.. sodium hydroxide, potassium hydroxide, etc.) to use it in the reaction. In both cases, the amount of the 
20 metal salt of an alkylmercaptan to be used is 1 to 5 mol, preferably 1 to 2 mol, per mol of the compound (1-5). 

Exanples of the solvent to be used include aromatic hydrocarbons such as toluene, xylene, etc.; ethers such as 
ether, tetrahydrofuran, etc.; acetonitrile, N,N-dimethylformamide, dimethyl sulfoxide, and water. These solvents can be 
used alone or as a mixture thereof. 

The reaction temperature is appropriately selected from the range of C'C to a reflux temperature of the solvent, and 
25 is preferably 20'>C to SO^'C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

When the group A is displaced by amino optionally substituted by alkyl. for example, an amine (e.g., liquid amnx)- 
nia. ammonia water, nrtonomethylamine. dimethylamine, etc.) is used as the nucleophile in an amount of 1 to 5 wo\, pref- 
erably 1 to 2 mol. per mol of the compound (1-5). 

Examples of the solvent to be used include aromatic hydrocartx>ns such as toluene, xylene, etc.; ethers such as 
30 ether, tetrahydrofuran, eto.; alcohols such as methanol, ethanol, etc.; N.N-dlmethylformamide. dimethyl sulfoxide, and 
water. These solvents can be used alone or as a mixture thereof. 

The reaction temperature is appropriately selected from the range of -20''C to a reflux temperature of the solvent, 
and is preferably O^C to 80°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

When the group A is displaced by nitro, for example, a nitrite (e.g.. sodium nitrite, potassium nitrite, etc.) is used as 
35 the nucleophile in an amount of 1 to 5 mol. preferably 1 to 2 mol, per mol of the compound (1-5). In addition, phloroglu- 
cinol is used in an amount of 1 to 5 rrx)!. preferak^ly 1 to 2 mol. per mol of the conrpound (1-5). 

Exarrples of the solvent to be used include aromatic hydrocartx}ns such as toluene, xylene, etc.; ethers such as 
ether, tetrahydrofuran. etc.; alcohols such as methanol, ethanol. etc.; N.N-dimethylformamkle. arxl dimethyl sulfoxide. 

The reaction temperature is appropriately selected from the range of 0*^0 to a reflux temperature of the solvent, and 
40 is preferably 20**C to 80*C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

The connpound (!•€) of the present invention thus obtained can be separated and purified by known methods (e.g.. 
chromatography, recrystallization. etc.). 
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CH-CN 



Hydrolysis 



(CH2)n— M-Q 
(XIV) 




(CH2)n— M-Q 



(XV) 



wherein is alkyi, haloalkyt or aikoxyalkyl, is hydroxyl or amino, and the other symbols are as defined above. 
The groups represented by include, for example, the above corresponding groups represented by R^ 
The compound (XV) of the present invention can be prepared by hydrolyzing the compound (XIV) with an acid or 

base. 

Exanrples of the acid include mineral acids (e.g.. hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, 
phosphoric add, etc.) and organic acids (e.g.. formic acid, acetic add, etc.). These acids can be used alone or as a mix- 
ture thereof. Examples of the base include organic bases (e.g., sodium ethoxide, etc.) and inorganic bases (e.g., 
sodium hydroxide, potassium hydroxide, etc.). The amount of the acid or base to be used is 1 to 10 nrwl, preferably 1 to 
3 mol, per mol of the compound (XIV). 

Examples of the solvent to be used include aromatic hydrocarbons such as toluene, xylene, etc.; ethers such as 
ether, tetrahydrofuran, etc.; alcohols such as methanol, ethanol. etc.; N,N-dimethytformamide, dimethyl sulfoxide, 
water, etc. These solvents can be used alone or as a mixture thereof. 

The reaction temperature is appropriately selected from the range of -dO^'C to a reflux temperature of the solvent, 
and is preferably 0°C to 80°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 6 hours. 

The compound (XV) of the present inverrtion thus obtained can be separated and purified by known methods (e.g., 
chromatography, recrystallization, etc.). 

The compound (XIV) used as the starting material in this reaction can be prepared, for example, by Method R 
described below. 



wherein Y* is alkoxy, mono- or di-alkyl-substituted amino, and the other symbols are as defined above. 

The groups represented by Y^ include the above corresponding groups represented by R^ . 

TTie compound (XVI) of the present invention can be prepared by alkylating the compound (XV) of tiie present 
invention. The alkylation can be carried out using an alkyi halide in the presence of a base. Examples of the alkyi halide 
include methyl chloride, methyl bromide, methyl iodide, ethyl chloride, ethyl bronrride. ethyl iodide, 1-iodopropane. 2- 



Method I 




(XV) 



(XVI) 
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iodopropane. 1-iodobutane. etc. The amount of the atkyi halide to be used is 1 to 5 mol. preferat)ly 1 to 2 mol, per mol 
of the compound (XV). 

Examples of the base include organic bases (e.g., butyllithium, sodium ethoxide, etc.) and inorganic bases (e.g., 
sodium hydroxide, potassium hydroxide, sodium amide, sodium hydride, etc.). The amount of the base to be used is 1 
5 to 5 mol, preferably 1 to 2 nnol. per mol of the conpound (XV). 

Examples of the solvent to be used include aromatic hydrocartx>ns such as toluene, xylene, etc.: halogenated 
hydrocarbons such as methylene chloride, chloroform, etc.; ethers such as ether, tetrahydrofuran. etc.; alcohols such 
as methanol, ethanol. etc.; N.N-dimethylformamide. dimethyl sulfoxide, etc. 

The reaction temperature Is appropriately selected from the range of -SO^'C to a reflux temperature of the solvent. 
10 and is preferatjiy C^C to 80**C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 6 hours. 

The compound (XVI) of the present invention thus obtained can be separated and purified by known methods (e.g., 
chromatography, recrystallization, etc.). 



15 



Z Z 

i hJLy Hydrolysis ^.^^ ^ 

-UC '"UC 

^^(CHa)n-M-Q .(CH2)n-M-Q 



I) 



(X) 



wherein each symbol is as defined above. 

The compound (X) of the present invention can be prepared by hydrolyzing the compound (I) of the present inven- 
tion in an appropriate solvent. 

The hydrolysis can be canried out by treating the compound (0 with a base. Examples of the base include organic 
bases (e.g.. metal alkcxides such as sodium ethoxide. etc.) and inorganic bases (e.g.. metal hydroxides such as sodium 
hydroxide, potassium hydroxide, etc.). The amount of the base to be used is 1 to 10 mol. preferably 1 to 3 mot. per mol 
of the compound (1). 

Examples of the solvent to be used include aromatic hydrocartxsns such as toluene, xylene, etc.; ethers such as 
ether, tetrahydrofuran. etc.; alcohols such as methanol, ethanol. etc.; N.N-dimethylfbrmamide. dimethyl sulfoxide, 
water, etc. These solvents can be used alone or in combination thereof. 

The reaction temperature is appropriately selected from the range of -80"C to a reflux tenrperature of the solvent, 
and is preferably 0°C to 80°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 6 hours. 

The compound (X) of the present invention thus obtained can be separated and purified by known methods (e.g.. 
chromatography, recrystallization. etc.). 
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I i 

H— C— OR^^ 



(CH2)n— M — Q 
( XVII ) 

wherein R^^ is alkyl. alkenyl or alkynyl. and the other symbols are as defined above. 

The compound (XVII) of the present invention can be prepared by reacting the compound (X) of the present inven- 
tion with the compound (XIII). 

This reaction can be carried, for example, by using an aikyl haiide, alk^yl halide or alkynyl halide as the compound 
(XIII) in the presence of a base. The alkyl halide includes, for example, methyl chloride, methyl bromide, methyl iodide, 
ethyl chloride, ethyl bromide, ethyl iodide, 1 -iodopropane. 2-iodopropane, 1 -iodobutane, chlorotrif luoromethane, 1 ,2- 
dibromoethane, chloromethyl ether, etc. The alkenyl halide includes, for example, allyl bromide, etc. The alkynyl halide 
includes, for example, propargyl bromide, etc. The amount of the halkle to be used is 1 to 5 mol, preferat>ly 1 to 2 mol. 
per nx>l of the compound (X). 

Examples of the base include organic bases (e.g., sodium methoxide. sodium ethoxide, potassium t-butoxide. etc.). 
inorganic bases (e.g.. sodium hydroxide, potassium hydroxide, sodium hydrKle. potassium hydride, etc.), etc. The 
amount of the base to be used is 1 to 5 mol. preferably 1 to 2 mol. per mol of the compound (X). 

Examples of the solvent to be used include ethers such as diethyl ether, tetrahydrofuran, etc.; N.N-dimethyKbrma- 
mide, dimethyl sulfoxide, toluene, etc. 

The reaction temperature is appropriately selected from the range of -20''C to a reflux temperature of the solvent, 
and is preferably 0°C to 50°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 10 hours. 

The compound (XVII) of the present invention thus obtained can be separated and purified by known methods ' 
(e.g.. chromatography, recrystallization, etc.). 

Method L 



Ri 2 R^ Z 

I II I il 

.CH— C-OH 1 ) Halogenation x^*^""^""^ 



-tl ^ ^-tl 

^^^fe'^.^.-v ^ 2) YJ (XXVIII) 



{CH2)n— M-Q 
(X) 



2) YJ (XXVIII) ^^(CH2)n-M-Q 

(I) 



wherein J is a hydrogen atom or a metal salt, and the other symbols are as defined ak>ove. 

The conpound (I) of the present invention can be prepared by halogenating the compourxi (X) of the present inven- 
tion, and then reacting the resulting compound with the compound (XXVtll). 

Examples of the metal salt represented by J include alkaline metal salts (sodium salt, potassium salt, etc.), alkaline 
eartii metal salts (magnesium salt, calcium salt, etc.), etc. 

The halogenation is carried out. for example, by using a sulfonyl halide in an amount of 1 to 5 mol, preferably 1 to 
2 mol, per mol of the compound (X) in tiie presence of a catalytic amount of a base such as N,N-dimethylformamide. 

The sulfonyl halide includes, for exanrple, sulfonyl chloride and sulfonyl bromide. 
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Examples of the solvent to be used include halogenated hydrocartx)ns such as methylene chloride, 1,2-dichlo- 
roethane, etc.; ethers such as diethyl ether, etc: aromatic hydrocarbons such as toluene, etc. 

The reaction temperature is appropriately selected from th range of room temperature to a reflux temperature of 
the sQiyent. The reaction time is 0.5 hour to 24 hours, preferably 1 to 5 houio. 
5 The acid halide thus obtained can be used in the next step without purification. 

The acid halide can be reacted with an alcohol, mercaptan. amine or its metal salt YJ (XXVI 1 1) in the presence of a 
base to convert it to the compound (I). 

Examples of the base include organic bases (e.g., triethylamine, N.N<limethylaniline. pyridine, etc.) and inorganic 
bases (e.g., sodium cartKir^te, potassium cartx>nate, sodium hydride, etc.). The amount of the t>ase to be used is 1 to 
10 5 mol, preferably 1 to 2 mol, per nrK>l of the acid halide. 

Examples of the solvent to be used include halogenated hydrocaitxsns such as methylene chloride, 1 .2-dichlo- 
roethane, etc.; ethers such as diethyl ether, etc.; aromatic hydrocartx>ns such as toluene, etc.; dimethyl sulfoxide, N.N- 
dimethylfdrmamide, etc. 

The reaction terrperature is appropriately selected from the range of 0*^0 to a reflux temperature of the solvent, and 
15 is preferably O'^C to room temperature. The reaction time is 0.5 hour to 24 hours, preferably 0.5 to 2 hours. 

The compound (I) of the present invention thus obtained can be separated and purified by known methods (e.g., 
chromatography, recrystallization, etc.). 

Method M 



35 



,CH— C— Y CH— C— Y 
Q— MH (XIX) 

x-Ca 

(CH2)n-D ^^^(CH2)n-H^— Q 

( xvni ) 

(I) 

wherein D is a halogen atom, arKi the other symbols are as defined above. 

The compourxj (I) of the present invention can be prepared by reacting the compound (XVI 1 1) with the compound 
(XIX) in an appropriate solvent. 

The halogen atom represented by D in the above formula includes, for example, fluorine, chlorine, bromine, arKl 
iodine. 

The amount of the compound (XIX) to be used is 1 to 3 mol. preferably 1 to 1 .5 mol, per mol of the compound 
(XVIII). 

This reaction is preferat)ly carried out in the presence of a base. Examples of the base include organic t>ases (e.g., 
alkoxides such as sodium methoxide, sodium ethoxide, potassium t-butoxide. etc: amines such as pyridine, triethyl- 
amine, etc.), inorganic t>ases (e.g., metal hydroxides such as sodium hydroxide, potassium hydroxide, etc.; metal car- 
bonates such as sodium cartx}nate. potassium cartKinate, etc.; hydrides such as sodium hydride, potassium hydride, 
etc.). etc. The amount of the t>ase to be used is 1 to 5 mot. preferably 1 to 2 mol, per mol of the compound (XVIII). 

Examples of the solvent to be used include ethers such as diethyl ether, tetrahydrofuran, etc.; N.N-dimethylforma- 
mide, dimethyl sulfoxide, toluene, etc. 

The reaction temperature is appropriately selected from the range of -20**C to a reflux temperature of the solvent, 
and is preferably 0 to SO^'C. Ttie reaction time is 0.5 hour to 72 hours, preferably 0.5 to 10 hours. 

The oonpound (I) of the present invention thus obtained can be separated and purified by known methods (e.g.. 
chromatography, recrystallization. etc.). 
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MgtWN 



5 




,CH— C— Y 




Q— L 



(XXIV J 



I II 
CH-C 



Y 



10 



(CH2)n-MH 




(CH2)n 



M-Q 



15 



( XXIII ) 



(I) 



wherein L is a leaving group, and the other symbols are as defined above. 

The compound (I) of the present invention can be prepared by reacting the compound (XXIII) with the compound 



In the compourKl (XXIV). L is attached to any possible position in Q. Preferred examples of the compound (XXiV) 
include atkyi halides (e.g.. methyl chloride, methyl bromide, methyl iodide, ethyl chloride, ethyl bromide, ethyl iodide, 1- 
iodopropane. 2-iodopropane, 1-iodobutane, chlorotriftuoromethane, 1,2-dibromoethane, chloromethyl ether, etc.): alke- 
nyl halides (e.g.. allyl bromide, etc.): alkynyl halides (e.g., propargyl bromide, etc.); acid halides (e.g., acetyl chloride, 

25 acetyl bromide, propionyl chloride, thioacetyl chloride, etc.); acid anhydrides (e.g., acetic anhydride, propionic anhy- 
dride, etc.); alkylsuHonyl halides (e.g., alkylsulfbnyl chlorides such as methanesulfonyl chloride, ethanesulfonyl chloride, 
etc.); arylsulfonyl halides (e.g., arylsuHbnyl chlorides such as benzenesulfonyl chloride, p-toluenesulfonyt chloride, etc.); 
N-unsubstituted or N-alkyI suk^stituted carbamoyl halides (e.g., monoethylcart>amoyl chloride. dimethylcart>amoyl chlo- 
ride, etc.); pyridine and its derivatives (e.g., 2,3'dichtoropyridine, 2.5-dichloropyridine, 2-chloro-3-trif!uoromethylpyrid- 

30 ine. 2-chloro-5-trifluoromethylpyridine, 2-chloro-3-methy!pyridne, 2.3.5-trichIoropyridine, 2,3-dichloro-5- 
trrfluoromethylpyridine. 2.5-dichloro-3-trif luoromethylpyridine, etc.); pyrimidine and its derivatives (e.g.. 4,6-dichloropy- 
rimidine, 2-chloro-4,6-dimethylpyrimidine, 4-chloro-5-ethoxycartx>nyl-6-ethylpyrimidine. etc.); pyrazole and its deriva- 
tives (e.g.. 5-chloro-4-fbrmyl-1-methylpyrazole. 5-chloro-4-methoxycarbonyl-1.3-dim6thylpyrazole. etc.); quinolineand 
its derivatives (e.g., 4-chloroquinoline. etc.): benzothiazole and its derivatives (e.g., 2<hlorobenzothiazole, etc.); quina- 

35 zoline and its derivatives (e.g., 4-chloroquinazoline, etc.); benzene and its derivatives (e.g.. 1-iodo-4-nrtrobenzene, 1- 
bromo-4-trifluorom6thylbenzene, etc.), etc. 

For example, when Q is an optionally substituted aryl group, this reaction is carried out using the compound (XXIV) 
in an amount of 1 to 5 nx>l. preferably 1 to 2 nrtol, per mol of the compourxi (XXIII) in the presence of a base. Examples 
of the base include organic bases (e.g., triethylamine, N,N-dimethylaniline. pyridine, etc.). inorganic bases (e.g., sodium 

40 cart>onate. potassium cartx)nate, sodium hydride, etc.), etc. The amount of the base to be used is 1 to 5 mol, preferably 
1 to 2 nrol, per mol of the compound (XXIII). Examples of the solvent include ethers such as tetrahydrofuran, etc.; aro- 
matic hydrocarkx>ns such as toluene, etc.; dimethyl sulfoxide; N.N-dimethytfbrmamide; etc. The temperature is room 
temperature to 200**C, preferably 100 to 150°C. and the reaction time is 1 to 48 hours, preferably 2 to 24 hours. 

For example, when Q is an optionally substituted heterocyclic group, this reaction is carried out using the com- 

45 pound (XXIV) in an amount of 1 to 5 mol, preferably 1 to 2 mol, per mol of the conpound (XXIII) in the presence of a 
base. Examples of the base include organic bases (e.g., triethylamine. N,N-dimethylaniline. pyridine, etc.), inorganic 
bases (e.g.. sodium cartx>nate. potassium carbonate, sodium hydride, etc.). etc. The amount of the base to be used is 
1 to 5 mol, preferatsly 1 to 2 mol. per mol of the connpound (XXIII). Examples of the solvent include ethers such as tet- 
rahydrofuran. etc.; aromatic hydrocarbons such as toluene, etc.; dimethyl sulfoxide: N,N-dimethylformamide; etc. The 

50 reaction temperature is 0 to 150*'C. preferably room temperature to 80*^C. The reaction time is 0.5 to 48 hours, prefera- 
bly 2 to 12 hours. 

For example, when Q is alkyl. alkenyl or alkynyl each of which may be substituted, this reaction is carried out using 
the connpound (XXIV) in an amount of 1 to 5 mol. preferably 1 to 2 mol. per mol of the conpound (XXIII) in the presence 
of a base. Examples of the base include organic bases (e.g.. sodium methoxide. sodium ethoxide, potassium t-butox- 
55 ide, etc.), inorganic bases (e.g.. sodium hydroxide, potassium hydroxide, sodium hydride, potassium hydride, etc.). etc. 
The amount of the base to be used is 1 to 5 mol. preferably 1 to 2 mol. per mol of the compound (1-1). Examples of the 
solvent include ethers such as diethyl ether, tetrahydrofuran, etc.; N,N-dimethylformamide, dimethyl sulfoxide, toluene, 
etc. The reaction temperature is appropriately selected from the range of -20*'C to a reflux temperature of the solvent, 
and is preferably 0 to 50*^0. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 10 hours. 



20 (XXIV). 
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For example, when Q Is a substituted carbonyl group, this reaction Is carried out using the compound (XXIV) in an 
amount of 1 to 5 mol, preferably 1 to 2 mol, per mol of the conrpound (XXIII) in the presence of a base. Exanrples of the 
base include organic bases (e.g., triethylamine. N.N-dimethylaniline. pyridine, etc.) and inorganic bases (e.g., sodium 
hydroxide, potassium hydroxide, sodium hydride, etc.). The amount of the base to be used is 1 to 5 mo!, preferably 1 to 

5 2 mol, per mol of the compound (XXIII). Examples of the solvent to be used include halogenated hydrocarbons such as 
methylene chloride, chloroform, etc.; ethers such as diethyl ether, tetrahydrofuran. etc: N,N-dimethylformamide, dime- 
thyl sulfoxide, toluene, etc. The reaction temperature is appropriately selected from the range of -20**C to a reflux tem- 
perature of the solvent, and is preferably 0 to 70''C, more preferably 20 to 50°C. The reaction time is 0.5 hour to 48 
hours, preferably 0.5 to 12 hours, more preferably 0.5 to 5 hours. 

w For example, when Q is a substituted suHbnyt group, this reaction is caaied out using the compound (XXIV) in an 
amount of 1 to 5 mol. preferably 1 to 2 mol. per mol of the compound (XXI II) in the presence of a t»ase. Examples of the 
base include organic bases (e.g.. triethylamine. N.N-dimethylaniline, pyridine, etc.) arKi inorganic bases (e.g., sodium 
cart5onate. potassium carbonate, sodium hydride, etc.). The amount of the base to be used is 1 to 5 mol, preferably 1 
to 2 mol, per mol of the compound (XXIII). Examples of the sofvent to be used include halogenated hydrocarbons such 

15 as methylene chloride, chloroform, etc.; ethers such as diethyl ether, tetrahydrofuran. etc.; N.N-dimethylformamide, 
dimethyl sulfoxide, toluene, etc. The reaction temperature is appropriately selected from the range of •20*'C to a reflux 
temperature of the solvent, and is preferably 0 to 50*^0. The reaction time is 0.5 hour to 24 hours, preferaNy 0.5 to 5 
hours. 

The compound (Q of the present invention thus obtained can be separated and purified by known methods (e.g.. 
2o chromatography, recrystallization. etc.). 



Method Q 



R^O z OH 2 

^="-^5-^ Acid 

^^(CH2)n-M-Q ^(CH2)n-M-Q 
(XXV) (1-1) 



35 



wherein is tetrahydropyranyl. 

The compound (1-1) of the present invention can be prepared by treating the compound (XXV) with an acid. 
40 The tetrahydropyranyl represented by includes, for example. 2-tetrahydropyranyl, etc. 

The compound (1-1) of the present invention can be prepared by treating the compound (XXV) with an acid in an 
appropriate solvent. 

Examples of the acid to be used in this reaction include mineral acids such as hydrochloric acid, hydrobromic acid, 
nitric acid, sulfuric acid, etc.; sulfonic acids such as p-toluenesulfbnic add. etc.; acid-base pairs such as pyridinium p- 
45 totuenesulfonate. etc.; etc. The amount of the acid to be used is 0.01 to 0.5 mol, preferably 0.05 to 0.2 md. per mol of 
the compound (XXV). 

Exanples of the solvent to be used indude alcohols such as metiianol. ethanol. etc.; aromatic hydrocarbons such 
as toluene, xylene, etc.; halogenated hydrocarbons such as methylene chloride, chloroform, etc.; ethers such as ether, 
tetrahydrofuran. etc.; and water. These solvents can be used atone or as a mixture thereof. 
50 The reaction tennperature is appropriately selected from the range of O^'C to a reflux temperature of the solvent, and 
is preferafc^ly 20°C to SO^'C. The reaction time is 0.5 hour to 48 hours. preferak>ly 0.5 to 12 hours. 

The connpound (1-1) of the present invention thus otJtained can be separated and purified by known methods (e.g., 
chromatography, recrystallization. etc.). 
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I II I II 

^^^^CH-c-Y Oxidation .^s^^^^'^""^ 

^^^(CH2)n-S— Q (CH2)n-S(0)l-Q 
(XXVI) (XXVII) 



wherein each symbol Is as defined above. 

The connpound (XXVII) of the present invention can be prepared by oxidizing the compound (XXVI) of the present 
invention. Examples of the oxidising agent to be used in the oxidation include peracids such as hydrogen peroxide, per- 
acetic acid, perbenzoic acid, m-chloroperbenzoic acid, etc., sodium metaperiodate. hydroperoxide, etc. The amount of 
the oxidizing agent to be used is 1 to 10 md. preferably 1 to 3 mol, per mol of the compound (XXVI). 

Exarrples of the solvent to be used include aromatic hydrocartx}ns such as toluene, xylene, etc.; halogenated 
hydrocarbons such as methylene chloride, chloroform, etc; ethers such as ether, tetrahydrofuran, etc.: alcohols such as 
methanol, ethanol, etc.; and water. These solvents can be used alone or as a mixture thereof. 

The reaction temperature is appropriately selected from the range of -20*'C to a reflux temperature of the solvent, 
and is preferably 0°C to 50°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

The compound (XXVII) of the present invention thus obtained can be separated and purified by known methods 
(e.g., chromatography, recrystallization, etc.). 

The following are processes for producing conpourxjs used as the starting material in the above production of the 
compourKis of the present invention. 

The compound (II) which can be used as the starting material in the reaction of Method A can preferably be pre- 
pared by Method Q described below. 



Method Q 



O Z O Z 

Q-MH (XtX) t^^^^ ^"^ 

(CH2)n— D ^ (CH2)n— M-Q 

(XXX) (II) 

wherein each symbol is as defined above. 

The compound (11) can be prepared by reacting the compound (XXX) with the compound (XIX) in an appropriate 
solvent in the presence of a base. 

The amount of the conrpound (XIX) to be used is 1 to 3 mol, preferat>ly 1 to 1 .5 mol, per mol of the compound 
(XXX). 

Examples of the base include organic bases (e.g., alkoxides such as sodium methoxide, sodium ethoxide. potas- 
sium t-txjtoxide, etc.; amines such as pyridine, triethylamine, etc.). inorganic bases (e.g., metal hydroxides such as 
sodium hydroxide, potassium hydroxide, etc.; metal carbonates such as sodium cartx>nate, potassium carbonate, etc.; 
hydrides such as sodium hydride, potassium hydride, etc.), etc. The amount of the base to be used is 1 to 5 mol, pref- 
erably 1 to 2 nrx)l, per mol of the compound (XXX). 

Examples of the solvent to be used include ethers such as diethyl ether, tetrahydrofuran, etc.; N,N-dimethytfbrma- 



26 



EP0 754 672 A1 



10 



mide. dimethyl sulfoxide, toluene, etc. 

The reaction temperature is appropriately selected from the range of -20*'C to a reflux tenrperature of the solvent, 
and is preferably 0 to 50°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 10 hours. 

The ccmpcund (ll) thiis cbtained can be uScd in the nsxt step as the reaction mlALure or Uiu cruud product, or after 
separating and purifying it by known methods (e.g.. chromatography, recrystallization, etc.). 

The compound (XXX) used as the starting material in this reaction can be obtained by halogenating the con-e- 
spending alkylphenyl compound according to JP-A 2-3651 or JP-A 2-164866. 

The compound (XIV) which can be used as the starting material in the reaction of Metiiod H can preferably be pre- 
pared by Method R described below. 

Method R 



"-CX 

(CH2)n-M-Q ^^(CH2)n-M-Q 
{ IX ) ( XIV ) 



wherein R^ is alkyl. haloalkyt or alkoxyalkyl, and the other symbols are as defined above. 
30 The compourxJ (XIV) can be obtained by reacting the compound (IX) with the compourrd (VI). 

The groups represented by include, for example, the above corresponding groups represented by R^ 
Examples of the compound (VI) include methyl chloride, methyl bromide, methyl iodide, ethyl chloride, ethyl bro- 
mide, ethyl iodide, 1 -iodopropane, 2-iodopropane. 1 -iodobutane. chlorotrrfluoromethane. 1.2-dibronrx>ethane, chlo- 
romethyl ether, etc. The amount of the compound (VI) to be used is 1 to 5 mol. preferably 1 to 2 mol. per mol of tiie 
35 compourxl (IX). 

Normally, this reaction is carried out in the presence of a base. Examples of the base Include organic bases (e.g., 
butytlithium. sodium ethoxide. etc.) and inorganic bases (e.g., sodium hydroxide, potassium hydroxide, sodium amide, 
sodium hydride, etc.). The amount of the base to be used is 1 to 5 mol, preferably 1 to 2 mol. per mol of the benzyl cya- 
nide. 

40 Exarnples of the solvent to be used include aromatic hydrocartx}ns such as toluene, xylene, etc.; halogenated 

hydrocarbons such as methylene chloride, chloroform, etc.; ethers such as ether, tetrahydrofuran, etc.; alcohols such 

as methanol, ethanoi. etc.; N.N-dimethytformamide. dimethyl sulfoxide, etc. 

The reaction temperature is appropriately selected from the range of -80**C to a reflux tenperature of the solvent. 

and is preferably O^^C to QO'^C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 6 hours. 
45 The compound (XIV) thus obtained can be separated and purified by known methods (e.g., chromatography, 

recrystallization, etc.). 

The connpound (XXXIX) included in the compound (XVIII) which can be used as the starting material in the reaction 
of Method M can preferably be prepared by Method S described below. 

so 
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R^Oq 




nrSr^ 



Halogenation 




NRSr6 



{CH2)n 



OH 



(CH2)n- 
(XXXIX) 



■D 



( XXXVIl ) 



wherein is a hydrogen atom or alkyi, is a hydrogen atom, alkyt or hydroxylalkyl. R^° is optionally substituted alkyi, 
optionally substituted alkenyl or optionally substituted alkynyl, and the other symbols are as defined above. 

The compound POOCDQ can be prepared by halogenating the compound POOCVII) in an appropriate solvent. 

The alkyI, alkenyl and alkynyl represented by R''^ include the above alkyi, alkenyl arKi alkynyl as the substituents 
of the optionally substituted hydroxy! represented by R\ respectively. 

The halogenating agent to be used in this reaction includes, for example, chlorinating agents such as thionyl chlo- 
ride, phosphorus oxychloride, phosphorus pentachloride, carbon tetrachloride - triphenylphosphine, etc.; and brominat- 
ing agents such as thionyt bromide, phosphorus oxybromide. cartoon tetrabromide - triphenylphosphine. etc. The 
amount of the halogenating agent to be used is 1 to 5 mol. preferably 1 to 2 mol, per mol of the compound POCXVII). 

Examples of the solvent to be used include aromatic hydrocartx)ns such as toluene, xylene, etc.; halogenated 
hydrocarbons such as methylene chloride, chloroform, etc.; ethers such as ether, tetrahydrofuran, etc. 

The reaction temperature is appropriately selected from the range of O^'C to a reflux temperature of the solvent, and 
is preferably 20°C to 80°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

The compound (XXXIX) thus obtained can be used in the next step as the reaction mixture or the crude product, 
or after separating arxi purifying it by known methods (e.g.. chromatography, recrystallization, etc.). 

The compound (XXXVIl) which can be used as the starting material in tiiis reaction can preferably be prepared by 
Method T descrik^ed below. 



wherein each symbol is as defined above. 

The compound (XXXVIl) can be prepared by reacting the compound (XXXVI) with the compound (V) In an appro- 
priate solvent. 

Preferred examples of the compourxl (V) indude liquid ammonia; primary amines such as methylamine, ethyl- 
amine, etc.; and secondary amines such as dimethylamine, diethylamine. etc. The amount of the compound (V) to be 
used is 1 to 5 mol, preferably 1 to 2 mol, per mol of the compound (XXXVI). 

Examples of the solvent to be used include alcohols such as methanol, ethanol. etc.; aromatic hydrocart>on8 such 
as toluene, xylene, etc.; halogenated hydrocarbons such as methylene chlorkie, chloroform, etc.; ethers such as ether. 



Method T 




r^oq 



( XXXVI ) 



{ XXXVIl ) 
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tetrahydrofuran. etc.; and water. These solvents can be used alone or as a mixture thereof. 

The reaction temperature is appropriately selected from the range of 0*C to a reflux temperature of the solvent, arKi 
is preferably 2Q°C to 80°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

The compound POOCVII) thus obtained can be used In the next step as the reaction mixture or the crude produci, 
or after separating and purifying it by known methods (e.g., diromatography, recrystallization, etc.). 

The corrpound (XXXVI) which can be used as the starting material in this reaction can preferably be prepared by 
Method U described below. 

Method U 



r^oq Z r^°o 



II 



CH— c-y2 Acid 



X 



<x 

^-'"^{CH2)n— E 




(XXXV) (XXXVI) 



wherein is alkoxy. E is a protected hydroxyl group, and the other symbols are as defined above. 

The compound (XXXVI) can be prepared by treating the compound (XXXV) with an acid in an appropriate solvent. 

The alkoxy represented by in the above formula includes the above alkoxy represented by Y 

The protective group of the protected hydroxyl represented by E include conventional protective groups for hydroxyl 
such as ether-type protective groups, acetal-type protective groups, etc., described in, for example, T. W. Green, ''Pro- 
tective Groups in Organic Synthesis" p. 1-113, John Willy & Sons (1981); C. B. Reese. "Protective Groups in Organic 
Chemistry", J. F McOmie (ed.), p. 95-143, Plenum Press (1973), etc. 

Examples of the ether-type protective groups include alkyi (e.g., C^.^ alkyi, preferably 0^.4 alkyi, such as methyl, 
ethyl, propyl, t-butyt, etc.), alkenyl (e.g.. C2.6 alkenyl, preferably C2-4 alkenyl, such as allyl. etc.). aralkyi (e.g., sut>stituted 
or unsubstituted Ce-io aryl - 0^.4 alkyi such as benzyl, p-methoxybenzyl, triphenytmetiiy), etc.). trial kylsilyl (e.g., tri-Ci. 
6 alkylsilyl such as triisopropylsilyl, t-butyldimethylsilyl. etc.), alkyldiarylsilyl (e.g.. C1.6 alkyi di-Ce.io arylsilyl such as t- 
butyldiphenylsilyl, etc.). triaralkylsilyl (e.g.. tribenzylsilyl, etc.), etc. 

Examples of the acetal-type protective groups include alkoxyalkyi (e.g.. C1.4 alkoxy - Ci.4 alkyi such as meth- 
oxymethyl, 1-ethoxyettiyI. 1-methyl-1-methoxyethyt. etc.), alkoxyalkoxyalkyi (e.g., C1.4 alkoxy - C1.4 alkoxy - C1.4 alkyi 
such as methoxyettioxymethyt. etc.). alkylthioalkyt (e.g.. C1.4 alkylthio - C1.4 alkyi such as methylthiomethyl, etc.), tet- 
rahydropyranyl (e.g., tetrahydropyran-2-yl. 4-methoxytetrahydropyran-4-yl, etc.), tetrahydrothiopyranyl (e.g., tetrahydro- 
thiopyran-2-yl, etc.). tetrahydrofuranyl (e.g., tetrahydrofuran-2-yl, etc.). tetrahydrotiiiofuranyl (e.g., tetrahydrothiofuran- 
2-yl, etc.), aralkyloxyalkyi (e.g., benzytoxymethyl, etc.). etc. 

Of them, protective groups removable by acid treatment are preferred. In particular, tetrahydropyranyl (In this case. 
E is tetrahydropyranyloxy) and 1-etiioxyethyl (in this case, E Is 1 -ethoxyethoxy) are preferred, and tetrahydro-pyran-2- 
yl (in this case. E is 2-tetrahydropyranylQxy) is particularly preferred. 

Examples of the acid to be used in this reaction include mineral acids such as hydrochloric acid, hydrobromic acid, 
nitric acid, sulfuric acid, etc.; sulfonic acids such as p-toluenesulfonic add, etc.; acid-t)ase pairs such as pyridinium p- 
toluenesulfonate, etc.; etc. The amount of the acid to be used is 0.01 to 0.5 mol, preferably 0.05 to 0.2 md. per mol of 
the compound (XXXV). 

Examples of the solvent to be used include alcohols such as methanol, ethanol, etc.; aromatic hydrocartx}ns such 
as toluene, xylene, etc.; halogenated hydrocarbons such as methylene chloride, chloroform, etc.; ethers such as ether, 
tetrahydrofuran. etc.; and water. These solvents can be used alone or as a mixture thereof. 

The reaction temperature is appropriately selected from the range of O^'C to a reflux temperature of the solvent, and 
is preferably 20°C to 80°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

The compound (XXXVI) tiius obtained can be used in the next step as the reaction mixture or the crude product, 
or separating and purifying It by known metiiods (e.g.. chromatography, recrystallization, etc.). 

The compound (XXXV) which can be used as the starting material in this reaction can preferably be prepared by 
Method V described below. 
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OH z 




,ch-c-y2 



R^O-L (XXXIV) 




CH-C-Y2 



{CH2)n-E 
(XXXII) 



(CH2)n-E 



(XXXV) 



wherein L is a leaving group, and the other symbols are as defined above. 

The compound (XXXV) can be prepared by reacting the compound (XXXII) with the compound (XXXIV) In an 
appropriate solvent in the presence of a base. 

The leaving group represented by L in the above formula includes, for example, halogen atoms (e.g., chlorine, bro- 
mine, iodine, etc.). alkytsulfbnyloxy (e.g.. methanesulfonytoxy, etc.), arylsuHbnyloxy. (e.g., p-toluenesulfonyloxy. etc.), 
etc. 

Prefen^ed examples of the compound (XXXIV) used in this reaction include alkyi halides (e.g.. methyl chloride, 
methyl bromide, methyl Iodide, ethyl chloride, ethyl bromide, ethyl iodide, 1 -iodopropane. 2-iodopropane. 1 -iodobutane. 
chlorotrrfluoromethane, 1 ,2-dibronK)ethane, chloromethyl ether, etc.), alkenyl halides (e.g.. allyl bromide, etc.). alkynyl 
halides (e.g., propargyt txomide. etc.). etc. The amount of the compound (XXXIV) to be used is 1 to 5 mol. preferably 1 
to 2 mol, per mol of the compound (XXXII). 

Examples of the base include organic bases (e.g.. alkoxides such as sodium methoxide, sodium ethoxide, potas- 
sium t-butoxide. etc.), inorganic bases (e.g.. metal hydroxides such as sodium hydroxide, potassium hydroxide, etc.; 
hydrides such as sodium hydride, potassium hydride, etc.). etc. The amount of the base to be used is 1 to 5 mol, pref- 
erably 1 to 2 mol, per mol of the compound (XXXII). 

Examples of the solvent to be used include ethers such as diethyl ether, tetrahydrofuran. etc.; N.N-dimethyHbrma- 
mide, dimethyl sulfoxide, toluene, etc. 

The reaction temperature is appropriately selected from the range of -ZO^C to a reflux temperature of the solvent, 
and is preferably 0 to 50°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 10 hours. 

The compound (XXXV) thus obtained can be used in the next step as the reaction mixture or the crude product, or 
after separating and purifying it by known methods (e.g.. chromatography, recrystallization, etc.). 

The compound (XXXII) which can be used as the starting material in this reaction can preferably be prepared by 
Method W described below. 



wherein each symbol is as defined atx)ve. 

The compound (XXXII) can be prepared by reducing the compound (XXXI) in an appropriate solvent. 

The redudng agent to be used is a conventional reducing agent for reduction of ketones, such as metal hydrides. 



Method W 




O Z 

II II „ 



OH 7 

I 11 2 
CH— C— y2 



(XXXI) 



(XXXII) 
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metal hydride complex compounds, etc. Examples of the reducing agent include three-coordinate boranes (e.g., 
borane, etc.), four-coordinate borates (e.g.. sodium borohydride. lithium borohydride. etc.), three-coordinate alumini- 
ums (e.g.. diisolxjtylaluminum hydride, etc.), four-coordinate alumininate corrplexes (e.g., lithium aluminum hydride, 
etc.), etc. The amount of the reducing agent to be used is 0.25 to 3 mol, preferably 1 .0 to 1 .2 mcl, psr mo' of ths com- 
5 pound (XXXI). 

Examples of the solvent include alcohols such as methanol, ethanol, etc.; ethers such as diethyl ether, tetrahydo- 
furan, etc.; water, etc. These solvents can be used alone or as a mixture thereof. 

The reaction temperature is appropriately selected from the range of -20*'C to a reflux temperature of the solvent, 
and is preferably 0 to 50**C. The reaction time is 0.5 hour to 24 hours, preferably 0.5 to 2 hours. 
10 The compound (XXXII) thus obtained can be used in the next step as the reaction mixture or the crude product, or 
after separating and purifying it by known methods (e.g.. chromatography, recrystallization. etc.). 

The corrpound (XXXI) used as the starting material in this reaction can be obtained by reacting a Grignard com- 
pound of 2-(substituted methyl)- 1-bromobenzene with a dialkyi oxalate according to Journal of Organic Chemistry, 
USSR. Vol. 5. p. 1530 (1969). 

15 The compound (XXXXI) included in the compound (XVIII) which can be used as the starting material in Method M 
can be prepared by Method X described below. 

IVlethodX 

20 



O 2 9^^ Z 

II li I M 

.c— c- Y Reduction .^/^ h-c- Y 

^-cx ^<x 

(CH2)n— D (CH2)n— D 

(XXX) (XXXXI) 



35 wherein each symbol is as defined above. 

The compound (XXXXI) can be prepared by reducing the compound (XXX) in an appropriate solvent. 
The reducing agent to be used is a conventional reducing agent for reduction of ketones, such as metal hydrides, 
metal hydride complex compounds, etc. Exarrples of the reducing agent include three-coordinate boranes (e.g., 
borane. etc.). four-coordinate borates (e.g., sodium borohydride, lithium borohydride, etc.), three-coordinate alumini- 
40 ums (e.g.. diisobutylaluminum hydride, etc.), four-coordinate alumininate complexes (e.g., lithium aluminum hydride, 
etc.). etc. The amount of the reducing agent to be used is 0.25 to 3 mol, preferably 1 .0 to 1 .2 mol. per mol of the com- 
pound (XXX). 

Exanples of the solvent include alcohols such as methanol, ethanot, etc.; ethers such as diethyl ether, tetrahydo- 
furan, etc: water, etc. These solvents can be used alone or as a mixture thereof. 
45 The reaction temperature is appropriately selected from the range of -20''C to a reflux tenperature of the solvent, 
and is preferably 0 to 50°C. The reaction time is 0.5 hour to 24 hours, preferably 0.5 to 2 hours. 

The compound (XXXXI) thus obtained can be used in the next step as the reaction mixture or the crude product, 
or after separating and purifying it by known methods (e.g., chromatography, recrystallization, etc.). 

The compound (XXXXI II) included in the conpound (XVIII) which can be used as the starting material in Method 
50 M can preferably be prepared by Metiiod Y described below. 
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OH 2 R^O z 

Ah-^^-y introduction Of in-c-Y 

f^^^ tetrahydropyranyl t^^^ 

"Uk . ^ 

(CH2)n-D (CH2)n-D 

(XXXXl) (XXXXHI) 



wherein is tetrahydropyranyl, and the other symbols are as defined above. 

The compound (XXXXIII) can be prepared by introducing tetrahydropyranyl Into the compound (XXXXl). 
The tetrahydropyranyl represented by Includes, for example. 2-tetrahydropyranyl, etc. 

The tetrahydropyranyl can be introduced by a conventional method for protecting hydroxyl with tetrahydropyranyl, 
for example, by reacting the compound (XXXXl) with dihydropyran in an appropriate solvent in the presence of an add. 

Examples of the acid include p-toluenesulfbnic acid, hydrochloric acid, phosphorus oxychloride. add-base pairs 
such as pyridinium p-totuenesulfonate. etc. The amount of the acid to be used is 0.01 to 0.5 mol. preferably 0.05 to 0.2 
mol, per mol of the compound (XXXXl). 

Examples of the solvent to be used include aromatic hydrocart>ons such as toluene, xylene, etc.; halogenated 
hydrocarbons such as methylene chloride, chloroform, etc.; ethers such as ether, tetrahydrofuran. etc. These solvents 
can be used alone or as a mixture thereof. 

The reaction temperature is appropriately selected from the range of O'^C to a reflux temperature of the solvent, and 
is preferably 20'C to 80°C. The reaction time is 0.5 hour to 48 hours, preferably 0.5 to 12 hours. 

The compound (XXXXIII) thus obtained can be used in the next step as the reaction mixture or the crude product, 
or separating and purifying it by known methods (e.g., chromatography, recryslallization, etc.). 

The compound (XXXXl) which can be used as the starting material rn this reaction can preferably be prepared by 
Method X described above. 

The conpound (XXXXV) included in the compound (XXtll) which can be used as the starting material in Method N 
can be prepared by Method Z described below. 



Method Z 



^C:H-C— Y M^HJ (XXIX) ,^?>^ 

■<<x — ^ , 

^(CH2)n— D ^(CH2)n-M^H 
(XXXXIV) (XXXXV) 



wherein is optionally substituted alkyi, optionally substituted alkenyl or optionally substituted alkynyl, D is a halogen 
atom. M^ is a sulfur atom or NR^ (R^ is a hydrogen atom, alkyI or acyl). and the other symbols are as defined above. 

The compound (XXXXV) can be prepared by reacting the compound (XXXXIV) with the compound (XXIX). 

The compound (XXIX) may be in the form of a metal salt. Examples of the metal salt include alkaline metal salts 
(sodium salt, potassium salt, etc.), alkaline earth metal salts (magnesium salt calcium salt, etc.), etc. 

When a metal salt of a mercaptan such as hydrogen sulfide (e.g., sodium hydrosulfide. potassium hydrosutfide) is 
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used as the compound (XXIX), the amount of it to be used is 1 to 5 mol, preferably 1 to 2 mot, per mot of the compourxl 
(XXXXIV). Examples of the sotvent Include alcohols such as methanol, ethanol. etc.; halogenated hydrocartxsns such 
as methylene chloride, 1 .2-dichloroethane, etc.; ethers such as diethyl ether, etc.; aromatic hydrocarbons such as tolu- 
ene, etc., dimethyl sulfoxide. N.N-dimethylformamide, etc. The reaction temperature is apprcpriatdy sslectsd from the 
range of 0°C to a reflux tennperature of the solvent, preferably room tenperature to a reflux temperature of the solvent. 
The reaction time is 0.5 hour to 24 hours, preferably 1 to 5 hours. 

When an amine or a metat salt of an amine (e.g., sodium amide, etc.) is used as the compound (XXIX), the amount 
of tt to be used is 1 to 5 mol. preferably 1 to 2 mol. per mol of the compound (XXXXIV). Examples of the solvent include 
alcohols such as methanol, ethanol, etc.; halogenated hydrocarbons such as methylene chloride, 1 .2<iichloroethane. 
etc.; ethers such as diethyl ether, etc.; aromatic hydrocartX)ns such as toluene, etc.. dimethyl sulfoxide, N,N-dimethyl- 
formamide, etc. 

The reaction temperature is appropriately selected from the range of 0°C to a reflux temperature of the solvent, and 
is preferatsly 0°C to room tenrperature. The reaction time is 0.5 hour to 24 hours, preferably 1 to 5 hours. 

The compound (XXXXV) thus obtained can be used in the next step as the reaction mixture or the crude product, 
or after separating and purifying it by known methods (e.g.. chromatography, recrystallization, etc.). 

The compound of the formula (I) of the present invention is effective against a wide variety of phytopathogenic fungi 
on crop plants (e.g., rice, wheat, barley, rye, corn, common millet, millet, buckwheat, soybean, redbean. peanut, etc.). 
fruit trees (e.g., citrus fruits, grape, apple, pear, peach, etc.), vegetables (e.g.. cucun^er. eggplant, tomato, pumpkin, 
kidney t>ean. etc.). etc.. or seeds thereof. It is also effective against phytopathogenic fungi in soil. The compound of the 
present invention shows potent fungicidal activity particularly against Pvricularia oryzae. Rhizoctonia solani. Ervsiphe 
araminis. Sohaerotheca fuliainea. Ervsiphe cichoracearum. Phvlophthora infestans. Pseudoperonospora cubensis. 
Peronospora manshurica. Plasaopara ^iti£32la. Bfib^diS £iQ£Isa of vegetables, grape, etc.. Pythium aphanidermatum. 
Sclerotinia sclerotiorum of buckwheat, soybean, colza, etc., Cortidum rolfsii of soybean, redbean. potato, peanut, etc.. 
Pseudocercosporella herpotrichoides. Pucdnia coronata. etc. Therefore, the compound (I) of tiie preserrt invention is 
useful as agricultural fungiddes. 

Application of the compound (I) of the present invention may be made to plants by any conventional procedure such 
as atomizing, scattering or spreading of the active compound. Application may also be made by treating with the active 
compound seeds of plarns. soil where plants grow, soil for seeding, paddy field or water for perfusion. Application may 
be performed before or after the irtfection with phytopathogenic fungi on plants. 

The compound can be used in a conventional formulation form suitable for agricultural fungicides such as solutions, 
wettable powders, emulsions, suspensions, concentrated liquid preparations, tablets, granules, aerosols, powders, 
pastes, dusts, etc. 

Such formulation form can be prepared in a conventional manner by mixing at least one compound of the present 
invention with an appropriate solid or liquid carrier(s) and. if necessary, an appropriate adjuvant(s) (e.g., surfactants, 
spreaders, dispersants. stabilizers, etc.) for improving the dispersibility and other properties of the active compound. 

Exanples of the solid carriers or diluents include botanical materials (e.g.. flour, tobacco stalk powder, soybean 
powder, walnut-shell powder, vegetable powder, saw dust. bran, bark powder, cellulose powder, vegetable extract res- 
idue, etc.), fibrous materials (e.g., paper, corrugated cardboard, old rags, etc.), artificial plastic powders, days (e.g.. 
kaolin, bentonite, fuller's earth, etc.), talc, other inorganic materials (e.g., pyrophyllite, sericite, pumice, sulfur powder, 
active carbon, etc.), chemical fertilizers (e.g., ammonium sulfate, ammonium phosphate, ammonium nitrate, urea, 
ammonium chloride, etc.). etc. 

Examples of the liquid carriers or diluents include water, alcohols (e.g.. methanol, etiianol. etc.). ketones (e.g.. ace- 
tone, methyl ethyl ketone, etc.). ethers (e.g., diethyl ether, dioxane. cellosolve. tetrahydrofuran. etc.). aromatic hydrocar- 
bons (e.g.. benzene, toluene, xylene, methylnaphthalene, etc.), aliphatic hydrocarbons (e.g.. gasoline, kerosene, lamp 
oil, etc.), esters, nitriles, add amides (e.g., dimethylformamide, dimethytacetamide. etc.), halogenated hydrocarbons 
(e.g., dichloroethane, cart>on tetrachloride, etc.). etc. 

Examples of the surfactants indude alkyi sulfates, alkyi sulfonates, alkylaryl sulfonates, polyetiiylene glycol ethers, 
polyhydric alcohol esters, etc. 

Examples of the spreaders or dispersants include casein, gelatin, starch powder, carboxymetiiyl cellulose, gum 
arable, alginic acid, lignin, bentonrte. molasses, polyvirryl alcohol, pine oil. agar. etc. 

Examples of the stabilizers Include PAP (a mixture of isopropytphosphate), tricresyl phosphate (TCP), tolu oil, 
epoxidized oil, surfactants, fatty acids and their esters, etc. 

The corrposition of the present invention may contain other fungicides, insecticides, herbicides or fertilizers in addi- 
tion to tiie above ingredients. 

In general, the above composition contains at least one compound of the formula (Q of the present invention in a 
concentration of 1 to 95% by weight preferably 2.0 to 80% by weight. The conposrtion can be used as such or in a 
diluted form. About 1 .0 g to 5 kg/hectare, preferably about 2 g to 1 00 g/hectare, of the compound of the present inven- 
tion is used in a concentration of normally about 1 to 50,000 ppm, preferably about 100 to 5.000 ppm. 
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EXAMPLE^ 

Hie following examples and test examples further illustrate the present invention in detail, but are not to be con- 
Suiied to limit tho sc^6 thereof. The couplinQ c^istants (J) are inciicat8u in hertz (Kz). 

Exanrple 1 

Synthesis of 2-hydroxy-2-(2-phenoxyphenyi)acetamide (Compound Na 2) 

2-Oxo-2-(2-phenoxyphenyl)acetamide (4.82 g. 20.0 mmol) was dissolved in ethanol (50 ml). Sodium borohydride 
(0.76 g, 20.0 mmol) was added slowly under ice-cooling. After stirring for 30 minutes, the mixture was neutralized with 
1 N hydrochloric add. and extracted with ethyl acetate. The organic layer was washed with saturated brine and dried 
over sodium sulfate, and the solvent was evaporated to give an oil. The oil was purified by column chromatography on 
silica gel (eluting with n-hexane - ethyl acetate) to give the desired compound 2-hydroxy-2-(2-phenoxyphenyl)aceta- 
mide (4.3 g, 89%) as colorless crystals. The compound was recrystallized from a mixed solvent of n-hexane - methyl- 
ene chloride to give colorless crystals, 
mp.: 121-122**C 

NMR (6 ppm TMS/CDCI3): 4.11(1H,brs). 5.46(1H,s), 5.57(1H,brs). 6.58(1H,brs), 6.88(1 H,dd,J=7.9, 1.2), 7.03 
(2H.dd.J=7.9.1.2), 7.13-7.20(2H.m). 7.23-7.27(1 H,m), 7.29-7.40(2H.m). 7.58(1 H.dd.J=7,9, 1.2). 

Example 2 

Synthesis of 2-[2-(2.5-dimethylphenoxymethyl)phenyl]-2-hydroxy-N-methylacetamide (Compound No. 75) 

2-[2-(2,5-Dimethylphenoxymethyl)phenyl]-N-methyl2-oxoacetamide (0.93 g, 3.1 mmol) was dissolved in methanol 
(10 ml). Sodium borohydride (0.06 g, 1 .6 mmol) was added slowly under ice-cooling. After stirring for 30 minutes, the 
mixture was neutralized with 1 N hydrochloric acid, and extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over sodium sulfate, and the solvent was evaporated to give an oil. The oil was purified by 
column chromatography on silica gel (eluting with n-hexane - ethyl acetate) to give the desired compound 2-[2-(2,5- 
dimethylphenoxymethyl)phenyl]-2-hydroxy-N-methylacetamide (0.85 g, 91%) as white crystals. 
mp.:86-87*C 

NMR (6 ppm TMS/CDCI3): 2.16(3H,s), 2.35(3H,s), 2.78(3H.d.J=4.9). 4.35(1 H,d,J=3.7). 4.94(1H.d.J=1 1.0). 
5.34(1 H.d.J=1 1 .0). 5.35(1 H.d,J=3.7). 6.49(1 H.brs). 6.78 (1 H,d.J=7.3). 6.87(1 H.s), 7.06(1 H,d,J=7.3). 7.32-7.48(4H.m). 

Example 3 

According to the same manner as that described in Example 1 or 2. the compounds of the formula (1-7) were syn- 
thesized. The compounds thus obtained and the physical data of their representative compounds are as follows. 
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Comp. 
No. 
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Properly 


mpor 

^H-NMR(CDCl3) 5 ppm 


1 


> f 


NHCH3 


crystal 


99.0-99.5 t: 


2 




NH2 


crystal 


121- 122 


o 
o 




NCCHiV, 


(^lybuU 


197 — 198 


4 




NHCH20H 


crystal 


94.5-95.5 t: 


5 


CH3 


NHCH3 






6 




NH2 






7 


CH3 


NHCH3 


oil 


2.34(3H, s), 2.81(3H, d. J= 
4.9). 4.20(1 H. br ), 5.40 
(IH, s) . 6.4 (IH, brs), 
6.80-6.88(3H, m), 6.96(1H, 
d. J=7.3), 7.13-7.28(3H, 
m). 7.55(1 H. dd, J= 
7.3, 1.8). 


8 


CH3 


NHCH20H 






9 


CHa 


N(CH3)2 






1 0 




NH2 
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Comp. 
No. 


/=vU 
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uip Oi 
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1 5 


CH3 


NHCH3 
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2.25(6H,s),2.84(3H.d,J= 
4 9^^ 5 43(1H s^ 6 SSHH 
brs). 6.74(1H, dd» J=7.3, 
1.2).6.81(1H. s), 6.83(1H. 
d, J=7.3).7.11(lH,d,J=:7.3). 
7.13 (IH, dt, J=i.2, 7.3), 
7.22(1H, dt, J=1.8. 7.3), 
7.54(1H. dd. J=7.3, 1.8). 


1 6 


CH3 

CH3 


NHCH3 


crystal 


1 1 9 - 1 2 or 


1 7 


CH3 


NHCH3 






1 8 




NHCH3 






1 9 
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NHCH3 






2 0 


CI 


NHCH3 
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Comp. 
No. 


_(CH2)n-o-^'^ 
w 


Y 


Property 


mp or 
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NHCH3 
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2.83(3H. d. J=4.9), 4.20 
(IH, brs), 5.36(1H, s), 
6.41(1H. brs), 6.84(1H. d, 
j=o.i), D.y j-o.yovzM, m;, 
7.16-7.33(4H, m). 
7.53(1H, dd. J=7.3, 1.8). 
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NHCH20H 
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2 7 




NHCH3 






2 8 




NHCH3 






2 9 




NHCH3 






3 0 


CI 


NHCH3 







37 



EP 0 754 672 A1 



Comp. 
No.' 


_(CH,)n-0-<^';^ 

w 


Y 


Property 


mp or 

^H-NMR(CDCl3)5ppm 


3 1 




NHCH3 






3 2 


OCH3 


NHCHn 






o o 


OC3H7 


NHCH3 






3 4 


-0-C^0CH3 


NHCH3 






3 5 


-O-C^OCzHs 


NHCH3 






3 6 


OCH3 

-O-C^-OCHs 


NHCH3 






3 7 


OCHF2 


NHCH3 






3 8 


-O-'^^OCHFa 


>fHCH3 






3 9 


OCHgCHsCHa 


NHCH3 






4 0 




NHCH3 







38 



EP 0 754 672 A1 



Comp. 
No! 
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^H-NMRrCDCI-,) 5 ppm 


4 1 


OCH2CHCH 


NHCH3 






4 2 


pCH^;=CCH3 

-°-Q 


NHCH3 






4 3 


-0-^f^OCHjC=CH 


NHCH3 






4 4 




NHCH3 










NHCH3 






4 6 


CH3 


NHCH3 
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2.34(3H. s), 2.83(3H. d. J = 
4.9), 4.20(1 H, brs), 5.36 
(IH, s), 6.41(1H, brs). 6.76- 
6.90{3H, m), 7.17-7.31 {3H, 
m), 7.56(1H, dd, J=7.3. 
1.8). 


4 7 
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NHCH3 
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Comp. 
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No. 


W 


Y 


Propeny 
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^H-NMR(CDCl3)5ppm 
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-0-^~^0CH2C=CH 


NHCH3 






6 2 




NH2 






6 3 




NHCH3 


oil 


2.81(3H. d. J=4.9). 
5.02(1H. d. J=11.0), 
5.26(IH. s). 5.30 (IH, d, 
J=11.0), 6.73(1H, brs), 
6.97(2H, d, J=7.9). 7.05 
(IH. t. J=7.3), 7.31-7.50 
(6H, m) 


6 4 


CH3 
CHaO-^ 


NHCH3 


crystal 


104.6-105.7 V 
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CH3 
CHzO-^ 








6 6 




NHCH2OH 






6 7 
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Comp. 
No. 


w 


r 
1 


Property 


mp or 

^H-NMR(CDCl3) 8 ppm 
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CH3 


NHCH3 


oil 


2.36(3H, s). 2.75(3H, d, 
J=4.8), 4.55(1 H. brs), 4.97 
(IH, d, J=11.0), 5.20(1H» 
s), 5.21(1H, d. J=11.0), 
6.73-6.84(4H, m), 
7.19(1H, t, J=7.6), 7.28- 
7.44(4H, m) 


7 0 


-CHzO-^^CHa 


NHCH3 


oU 


2.30(3H, s). 2.77(3H, d, 
J=4.8), 4.55(1H, m), 4.97 
(IH, d, J=11.0), 5.23(1H, 
s). 5.24(1H. d, J=11.0), 
6.83{1H, brs), 6.85(2H, d, 
J=8.8X 7,13(2H, d, J=8.8), 
7.29-7.48(4H. m) 


7 1 


CF3 
-CH2O-Q 


NHCH3 
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2.76(3H, d, J=4.8), 
4.60(1H, brs), 5.11(1H, d, 
J=11.0), 5.12(1H, s), 5.16 
(IH, d, J=11.0), 6.61(1H, 
brs), 7.09-7. 18(2H, m). 
7.27-7.44(6H, m) 


7 2 


CH3 CH3 
-CHaO-Q 


NHCH3 







42 



EP 0 754 672 A1 



Comp. 
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Oil 


(IH, d, J=4.3), 4.93(1H, 
J=11.0), 5.27(1H. d, J=11.0), 
5.34(1H, d, J=4.3). 6.06(1H, 
brs), o.o3( 1 H,Drs),o. /:>( IH.d, 
J=7.3), 6.83(lH,s), 7.03(IH, 
d, J=7,9). 7.29-7.47(4H, m). 


7 5 


CH3 

CH3 


NHCH3 


crystal 


86-87 X: 


7 6 


CH3 

CH3 


NHCH20H 






7 7 


CH3 

CH3 


N(CH3)2 


crystal 


144-145 X: 


7 8 


CH3 

>=\ 

CH3 


NHC2H5 


oil 


0.99(3H, d, J=7.3). 2.17(3H, 
s), 2.32{3H.s), 3.13-3.27(2H, 

m"^ A A^(} H H T— 4 4 Qfi 
inj,*+.*f 1 n,u,j — *f. 7 vj 

(IH, d, J=11.6), 5.24(1H, d, 

J=11.6).5.28(1H, d, J=4.3), 

6.62(1 H, brs). 


7 9 


CH3 

-CHzO-^^CHg 


NHCH3 






8 0 


CH3 

CH3 


NHCH3 
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No. 


— f C H o ^ n — n -^r"2^ 
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Propeny 


mp or 

^H-NMR{CDCl3)6ppm 


8 1 


C^^3 CH3 


NHCH3 






8 2 


CH3 

-CHsO-^^CHa 
CH3 


NHCH-^ 






8 3 


CH3 
CH3 


NHCH3 






8 4 


-CH20-^ 


NH2 






8 5 




NHCH3 


Oil 


2.80(3H, d, J=4.9).4.99(1H, 
d, J=10.4), 5.28(1H. s), 

(IH. brs). 7.00(1 H, t. 
J=7.3). 7.16(1H, d, J=7.9). 
7.28-7.50(6H, m) 


8 6 


-CH20-^ 


NHCH2OH 






8 7 




N(CH3)2 






8 8 




NHC2H5 






8 9 


-CH20-<^ 


NHCH3 






9 0 


-CHzO-^^CI 


NH2 
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Ocmp. 
No. 


— (CH2)n-G 

W 


Y 


Property 


mp or 

^H-NMR(CDCl3)5ppm 


9 1 


-CHaO-^^CI 


NHCH3 


crystal 


6 8 - 7 or 


9 2 


^ l_i f\ _/ \ ^1 

-CH20"^ 


NHCH9OH 






9 3 




N(CH3)2 




- 


9 4 


-CHaO-^^^ci 


NHC2H5 






9 5 


Br. 

-CH2O-Q 


NHCH3 






9 6 


-CHaO-^^Br 


NHCH3 






9 7 


-CHsO-^-F 


NHCH3 






9 8 


-CHaO-^^l 


NHCH3 






9 9 


-CH20-^_^CI 


NHCH3 


oU 


2.80(3H, d, J=4.9), 
5.00(1H, d, J=11.0), 
5.26(1H, s). 5.38(1H, d. 
J=ll.O), 6.50(1 H, brs), 
7.07(1 H, d, J=8.5), 7.25- 
7.29(1H, m), 7.31-7.50 
(5H, m) 


1 0 0 


-CHaO-^^CI 


NHCH3 
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Comp. 
No. 
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^H-NMR(CDCl3)5ppni 
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CI 


NHCH^ 
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NHCH3 
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-CH20-rt 


NHCH3 






1 0 4 


-CHzO-^^OCHg 


NHCH3 


oil 


2.76(3H, d, J=4.8), 
3.76(3H, s), 4.50(1H, brs). 
4.95(1H, d. J=11.0), 
5.19(1H, d, J=11.0) 
5.24(1H, s), 6.83-6.88(5H. 
m), 7.30-7.43(4H, m) 


1 U b 


OC2H5 
-CH20-^ 


NHCH3 






1 0 6 


OCH2CH=CH2 


NHCH3 






1 0 7 


-CH20-^^OCH2C=CH 


NHCH3 






1 0 8 
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NHCH3 
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1 1 0 
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Comp. 
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^H-NMR(CDCl3) 5 ppm 


1 1 1 


OCH3 
-CHgO-^^-OCHs 


NHCH3 






1 1 2 


CH3 

-CHsO-^^CI 


NH2 


crystal 


1 5 1 1 5 2 t: 


1 1 3 


CH3 

-CHaO-^^CI 


NHCH3 


crystal 


1 4 2 - 1 4 3r 


1 1 4 


CHa 

-CHaO-^-CI 


NHCH2OH 






1 1 5 


CHa 


N(CH3)2 


crystal 


1 2 5 - 1 2 7^0 


1 1 6 


CHa 

-CHaO-d^CI 

\ I Mir 


NHC2H5 


oil 


0.99-1.17(3H in total). 
2.19(3H, s), 3.15-3.31(2H 
in total), 4.48(1 H, br), 
5.02(1H, d, J = 11.8). 5.18 
(IH. d» J=11.6), 5.21(1H, 

d, J = 8.5), 7.08(1H. d, J = 
8.5), 7.12(1H, s), 7.31- 
7.43(4H, m). 


1 1 7 


CH3 


NHCH3 






1 1 8 


-CH20-'^^CH3 


NHCH3 






1 1 9 
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-CH2O-Q-CI 


NHCH3 
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NHCH3 
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NHCH3 
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-CH20-^ 
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NHCH3 
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NHCH3 
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NHCH3 
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-CHsO-^^CI 


NHCH3 
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Comp. 
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Exarrple 4 

Synthesis of methyl 2-[2-(2.5-dimethytphenoxymethyl)phenyl]-2-methoxyacetate (Compound No. 139) 

60% oily sodium hydride (0.13 g. 3.3 mmol) was added to a solution of methyl 2-[2-(2.5-dimethylphenoxymethyl)- 
phenyt]-2-hydroxyacetate (0.72 g. 2.4 mmol) and methyl iodide (0.68 g, 4.8 mmol) in N,N-dimethylformamtde (6 ml) at 
0°C with stirring. After 30 minutes, ice and water were added in this order, and the mixture was extracted with ethyl ace- 
tate, washed successively with water and saturated brine, and dried over anhydrous sodium sulfate. The solvent was 
evaporated, and the residue was purified by column chromatography on silica gel (n-hexane/ethyl acetate = 9/1) to give 
the desired compound methyl 2-[2-(2,5<iimethylphenQxymethyl)phenyl]-2-hydrQxyacetate (0.69 9. 92%) as an oil. 

NMR (6 ppm. TMS/CDCI3): 2.21(3H.s). 2.33(3H.s), 3.40 (3H,s). 3.70(3H.s). 5.10(1 H,d.J=12.2). 5.14(1H.s). 5.28 
(1H.d.J=12.2).6.71(lH,d,J=7.3). 6.76(1H.s), 7.04(1 H.d,J=7.3), 7. 33-7. 40(2 H.m). 7.50-756(2H.m). 
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Exarrple 5 

Synthesis of 2-[2-(2,5^ime1hylphenoxymethyl)phenyQ-2-methoxy-N-methylacetamide (Compound N . 140) 

A solution of methyl 2-[2-{2,5-dimethylphenoxymethyl)phenyl]-2-me4hoxyacetate (0.44 g, 1.40 mmol) in methanol 
(5 ml) was stirred at room temperature. 40% methylamine / methanol solution (0.33 g, 4.2 mmol) was added thereto. 
After 22 hours, the mixture was concentrated under reduced pressure, and the residue was purified by column chroma- 
tography on silica gel (n-hexane / ethyl acetate = 2/1) to give the desired compound 2-[2-(2,5-dimethylphenoxyme- 
thyl)phenyl]-2-methoxy-N-methylacetamide (0.36 g, 82%) as white crystals. 
mp.:86-88'»C 

NMR (6 ppm, TMS/CDCI3): 2.19(3H.S), 2.32(3H,s), 2.83 (3H,d,J=4.9). 3.36(3H.S). 5.04(1H.s). 
5.07(1 H.d.J=1 1.6). 5.47 (1H,d,J=1 1.6). 6.70(1 H.d.J=7.3). 6.79(1 H.brs), 6.79(1 H,s). 7.03(1 H.d.J=7.9). 7.33- 
7.43(3H.m). 7.49-7.54(1H,m). 

Example 6 

Synthesis of 2-[2-(2,5-dimethylphenoxymethyl)pheny!]-2-methoxy-N-methy}thioacetamide (Compound No. 170) 

A solution of 2-[2-(2.5-dimethylphenoxymefthyl)phenyl]-2-methQxy-N-methytacetamide (0.12 g. 0.38 mmol) and 
l-awesson's reagent (0.14 g, 0.35 mmol) in toluene (5 ml) was heated with stirring at 80**C for 2 hours. The mixture was 
cooled to room temperature, and purified by cotunrin chromatography on silica gel (n-hexane/ethyt acetate = 4/1) to give 
the desired compound 2-[2-(2.5-dimethytphenoxymethyl)-pheny]]-2-methoxy-N- methylthioacetamide (0.13 g, 100%) 
as an oil. 

NMR (8 ppm ™S/CDCl3): 2.20(3H,s), 2.32(3H.s). 3.23 (3H.d. J=4.8). 3.35(3H,s), 5. 1 2(1 H.d.J=1 1 .6), 5.40(1 H.s), 
5.58 (1H,d.J=11.6), 6.70(1 H,d,J=7.3). 6.81 (iH.s), 7.03(1 H,d.J=:7.3), 7.28-7.38(3H,m), 7.48-7.52(1 H,m), 8.78(1 H.brs). 

Example 7 

Synthesis of 2-acetoxy-2-[2-(2,5-dimethylphenoxymethyl)pheny1]-2-N-methy1acetamide (Compound No. 144) 

A solution of 2-[2-(2.5<limethylphenoxymethyl)phenyl]-2-hydraxy-N-methylacetamide (0.57 g, 1 .9 mmol) and ace- 
tic anhydride (0.43 g, 4.2 mmol) in pyridine (3 ml) was stirred at room temperature for 8 hours, and then concentrated 
under reduced pressure. The residue was purified by column chromatography on silica gel (n-hexane/ethyl acetate 
1/1) to give the desired compound 2-acetoxy-2-[2-(2,5-dimethylphenoxymethyl)phenyl)-N-methylacetamide (0.53 g, 
82%) as colorless crystals, 
mp.: 114-115''C 

NMR (5 ppm TMS/CDCI3): 2.18(3H,s). 2.19(3H.s). 2.34 (3H.s). 2.76(3H,d.J=4.9). 5.02(1 H.d.J=1 1.6). 5.45 
(1H,d.J=11.6), 6. 19(1 H.brs). 6.35(1 H.s), 6.75(1 H,d.J=7.3). 6.85(1 H.s). 7.05(1 H,d.J=7.3), 7.36-7.58(4H,m). 

Example 8 

Synthesis of methyl 2-chIoro-2-[2-(2.5-dimethylphenaxymetiiyl)phenyllacetate (Compound No. 149) 

A solution of methyl 2-[2-(2.5-dimetiiy1phenoxymethyl)phenyi]-2-hydroxyacetate (0.50 g. 1.6 mmol) in 1.2-dichlo- 
roethane (20 ml) was stirred at room temperature. Thionyl chloride (0.61 g, 5.1 mmol) was added thereto, and the mix- 
ture was heated under reflux overnight and concentrated under reduced pressure. The residue was purified by column 
chromatogreiphy on silica gel (n-hexane/ethyl acetate = 97/3) to give the desired conpound methyl 2-chloro-2-[2-(2.5- 
dimethylphenoxymethyl)pherty1]acetate (0.35 g. 66%) as an oil. 

NMR (5 ppm TMS/CDCI3): 2.20(3H.s). 2.35(3H.s). 3.76 (3H,s). 5.14(2H,s). 5.84(1H.s), 6.73(1 H.d.J=7.3), 
6.77(1 H.s). 7.05(1 H.d.J=7.3), 7.38-7.48(3H.m), 7.66(1H.d,J=7.3). 

Example 9 

Syrrthesis of methyl 2-[2-(2.&<Jimethylphenaxymethyl)phenyl]-2-nitroacetate (Compound No. 439) 

A solution of methyl 2-chloro-2-[2-(2.5-dimethytphenoxymethyl)phenyI]acetate (0.35 g, 1.1 mmol), sodium nitrite 
(0.13 g. 1.9 mmol) and phlorogludnol (0.145 g, 1.1 mot) in N.N-dimethylformamide (10 ml) was stirred at room tenper- 
ature for 6 hours. Water was added to the mixture. The resulting mixture was extracted with ether, washed successively 
with water and saturated brine, and dried over anhydrous sodium sulfate. The solvent was evaporated, and the residue 



50 



EP 0 754 672 A1 



was purified by column chromatography on silica gel (n-hexane/methyiene chloride = 1/1) to give the desired compound 
methyl 2-[2-(2.5-dimethylphenoxymethyl)phenyQ-2-nitroacetate (0.08 g, 22%) as an oil. 

NMR (S ppm, TMS/CDCI3): 2.09{3H,s), 2.34(3H,s). 3.85 (3H.s), 5.05(1 H.d.J=1 1.0). 5.10(lH,d.J=11.0), 

c: COf-tU ^\ a fA t-t^ ^ l_-7 0\ e -7C/-I U ^\ -7riO/-lU^ l_-7 0\ T ^0.-7 CO/QU rr»\ 7 Ce/iLJ i-wX 
U-Wt^V t ■ I, oy, V ** *^/* ' '^V » .viv»\ It itw.w— I t .-r\^' * ,\^\*- • .w • • /. 

Example 10 

Synthesis of methyl 2-{2-(2,5-dimethylphenoxymethyl)phenyf]-2-methytthioacetate (Compound No. 162) 

A solution of methyl 2-chIoro-2-[2-(2,5-dimethylphenoxymethyI)phenyl]acetate (0.21 g. 0.66 mmol) and sodium thi- 
omethoxide (0.06 g, 0.86 mmol) in N^N-dimethytfbrmamide (3 ml) was stirred at room temperature for 24 hours. Water 
was added, and the mixture was extracted with ether, washed successively with water and saturated brine and dried 
over anhydrous sodium sulfate. The solvent was evaporated, and the residue was purified by column chromatography 
on silica ge) (n-hexane/ethyl acetate = 9/1) to give the desired conrpound methyl 2-[2-(2,5-dim6thylphenQxymethyl)phe- 
nyl]-2-thiomethyl-acetate (0.13 g. 60%) as an oil. 

NMR (6 ppm. TMS/CDCI3): 2.10(3H,s). 2.20(3H.s). 2.34 (3H,s). 3.71(3H.s). 4.95(1H.s). 5.13(2H.s). 
6.72(1 H,d.J=7.3), 6.77(1H,S), 7.04(1 H.d,J=7.3). 730-7.40 (2H.m), 7.46 (1H.ddJ=7.3,1.8), 7.68(1 H,dd.J=7.3, 1.8). 

Example 11 

Synthesis of methyl 2-[2-(2,5-dimethylphenQxymethyl)phenyl]-2-methylsulfinyIacetate (Compound No. 358) and methyl 
2-[2-(2»5-dimethylphenoxymethyl)phenyl]-2-methylsulfonylacetate (Compound No. 359) 

A solution of methyl 2-[2-(2.5-dimethylphenoxymethyl)phenyl]-2-methylthioacetate (0.13 g, 0.39 mmol) in methyl- 
ene chloride (5 ml) was stirred at 0°C. 80% m-chloroperbenzoic acid (0.12 g, 0.56 mmol) was added thereto. The mix- 
ture was stirred at 0°C for 2 hours, washed with aqueous sodium thiosulfate solution, 1 N sodium hydroxide solution and 
dried over anhydrous sodium sulfate. The solvent was evaporated, and the residue was purified by column chromatog- 
raphy on silica gel (n-hexane/ethyl acetate = 3/1 followed by 1/1) to give the desired compound methyl 2-[2-(2.5-dimeth- 
ylphenoxymethyl)phenyl]-2-methylsulfbnylacetale (0.08 g. 56%) as crystals and methyl 2-[2-(2.5- 
dimethytphenoxymethyl)phenyl]-2-methylsulf inylacetate (0.03 g, 22%) as an oil. 

Compound No. 359; mp. 122-124«»C NMR (6 ppm TMS/CDCI3): 2.17(3H,s), 2.34(3H,s), 3.03 (3H.s). 

3.81 (3H.S). 5.02(1 H.d,J=1 1.6), 5.39(1 H.d,J= 11.6), 5.67 (IH.s). 6.72(1 H,d,J=7.3). 6.79(1 H,s), 7.03(1 H,d,J=7.3). 740- 
7.55(3H,m), 7.81 -7.85(1 H,m). 

Compound No. 358; NMR (S ppm, TMS/CDCI3): 2.17 (3H,s), 2.34 and 2,36 (3H in total), 2.44 and 2.63 (3H in 
total), 3.78 and 3.81 (3H in total), 4.98-5.22 (3H in total). 6.71 -7.81 (7H in total). 

Example 12 

Synthesis of 2-[2-(2,5<limethylphenoxymethyl)phenyf]butyronitrile 

A solution of 2-[2-(2,S-dimethylphenaxymethyOphenyl]acetonitrile (2.00 g, 8.0 mmol) in N,N-dimethytformamide (20 
ml) was stirred at 0°C. 60% oily sodium hydride (0.38 g, 9.5 mmol) was added thereto, and then ethyl iodide (1 .37 g, 
8.8 mnnol) was added dropwise over 5 minutes. After 1 hour, water was added, and the mixture was extracted with ethyl 
acetate, washed successively with water and saturated brine and dried over anhydrous sodium sulfate. The solvent was 
evaporated, and the residue was purified by column chromatography on silica gel (n-hexane/ethyl acetate = 19/1) to 
give the desired compound 2-[2-(2,5-dimethy1phenoxymethyl)phenyl]butyronitrile (1 .91 g, 86%) as an oil. 
NMR (6 ppm TMS/CDCI3): 1.10(3H.t,J=7.3), 1.97 (2H,quintet,J=7.3). 2.16(3H.s). 2.34(3H.s). 4.05(1 H,t,J=7.3). 

4.96(1 H,d.J=1 1.0), 5.05(1 H.d.J=1 1.0). 6.73(1 H.d,J=73), 6.76 (IH.S). 7.04(1 H,d,J=7.3), 7.31 -7.44(3H.m), 
7.55(1 H,d.J=7.9). 

Exanple 13 

Synthesis of 2-[2-(2.5-dimethylphenoxymethyl)phenyI]butytamide (Compound No. 159) 

A solution of 2-[2-(2,5-dimethylphenoxymethyl)phenyl]butyronitri]e (1 .00 g, 3.6 mnnol) and 96% sodium hydroxide 
(0.44 g. 10.6 mmol) in methanol (10 ml) was heated under reflux for 44 hours. The solvent was evaporated, and then 
water was added. The mixture was extracted with ethyl acetate, washed with saturated brine and dried over anhydrous 
sodium sulfate. The solvent was evaporated, and the residue was purified by column chromatography on silica gel (n- 
hexane/ethyl acetate = 3/1) to give the desired compound 2-[2-(2.5<limethy1phenoxymethyl)phenyl]butylamide (0.28 g. 
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26%) as white crystals, 
mp.: 100-IOrC 

NMR (6 ppm TMS/CDCI3): 0.89(3H.U=7.3), 1.78-1.89(1 H.m). 2.15{3H,s), 2. 15-2.28(1 H.m). 2.36(3H.s). 3.73 
7.38-7.43(2H.m). 7.49(1 H.d.J=7.3). 
Example 14 

Synthesis of 2-[2-(2,5<limethylphenoxymethyl)phenyn-N-methylbutylarru (Compound Na 146) and N,N-dimethyl-2- 
[2-(2,5-dimethytphenoxymethyl)phenyl]butylamide (Compound No. 163) 

2-[2-(2,5-Dimethylphenoxymethyl)phenyObutylamide (0.19 g, 0.6 mmo!) was dissolved in N.N-dimethytformamide 
(5 ml), and the solution was stirred at O'^C. 60% oily sodium hydride (0.05 g, 1 .3 mmol) was added thereto. After 5 min- 
utes, methyl iodide (0.18 g. 1.3 mmol) was added, and then the mixture was stirred at room temperature for 2 hours. 
Ice and water were added in this order at O'^C. and the mixture was extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine and dried over anhydrous sodium sulfate. The solvent was evaporated, and 
the residue was purified by column chromatography on silica gel (n-hexane/ethyl acetate = 4/1 followed by 3/1) to give 
the desired compound N,N-dimethyl-2-[2-(2.5-dimethylphenoxymethyl)phenyl]butytamide (0.06 g. 29%) as white crys- 
tals and 2-[2-(2.5-dimethylphenoxymethyl)phenyG-N-methylbutylamide (0.11 g. 55%) as white crystals. 
Compound No. 163; mp.: 62-62. 5*'C 

NMR (6 ppm. TMS/CDCI3): 0.94(3H.t.J=7.3), 1.62-1.77(1 H.m), 2.09-2.26(1 H.m), 2.14(3H.s). 2.36(3H.s). 2.85 
(3H.S). 2.95(3H.s). 3.93(1 H,dd.J=9. 1.4.9). 4.96(1 H.d.J=1 1.0). 5.15(1 H.d.J=1 1.0). 6.73(1 H,d.J=7.3). 6.80(1 H.s), 7.05 
(1H.d.J=7.9). 7.23-7.46(4H,m). 

Compound No. 146; mp.: 108-1 lO^C 

NMR (6 ppm TMS/CDCI3): 0.86(3H,t.J=7.3), 1.77-1.88(1 H,m), 2.16{3H,s). 2. 16-2.29(1 H.m), 2.35(3H,s), 2.67 
(3H.d.J=4.9), 3.63(1 H.t.J=7.3), 4.84(1 H.d.J= 11.0), 5.24 (lH,d,J=11.0). 5;80(1H,brs). 6.76(1 H.d,J=7.3). 6.84(1 H.s), 
7.06(1 H,d,J=7.3), 7.27(1 H,t,J=7.3), 7.38(2H.tJ=7.3), 7.49 (1 H.d.J=7.3). 

Exanple 15 

Synthesis of methyl 2-[2-(2,5-dimethylphenQxymethyl)phenyl]butyrate (Compound No. 145) 

A solution of 2-[2-(2,5<limethylphGnaxymethyl)phenyl]butyronitrile (0.67 g, 2.4 mmol) and 96% sodium hydroxide 
(0.73 g, 17.5 mmol) in ethanol (8 ml) was heated under reflux for 43 hours. The solvent was evaporated, arx:! then water 
was added. The mixture was adjusted to pH 3 with 1 N hydrochloric acid and extracted with ethyl acetate. The extract 
was dried over anhydrous sodium sulfate, and then the solvent was evaporated. The crude product was dissolved in 
N,N-dimethylformamide (5 ml) and stirred at room temperature. Methyl iodide (0.50 g, 3.5 mmol) and potassium car- 
bonate (0.50 g, 3.6 mmol) were added thereto in this order. After 1 hour, water was added, and the mixture was 
extracted with ethyl acetate. The extract was washed successively with water and saturated brine and dried over anhy- 
drous sodium sulfate. The solvent was evaporated, and the residue was purified by column chromatography on silica 
gel (n-hexane/ethyl acetate = 9/1) to give the desired conpound methyl 2-(2-(2,5-dimethylphenoxymethyl)phe- 
nyl]butyrate (0.62 g, 83%) as white crystals. 
mp.:62-65°C 

NMR (6 ppm, TMS/CDCI3): 0.91(3H.tJ=7.3), 1.78-1.89 (IH.m), 2.07-2.21(1 H.m). 2.18(3Ks). 2.34(3H.s). 
3.64(3H,s). 3.84(1 H.t,J=7.3). 5.02(1 H.d.J=1 1.0). 5.19 (1H.d.J=11.0), 6.71 (1H,d,J=7.3), 6.78(1 H,s), 7.04(1 H,d,J=7.3), 
7.27-7.44(2H.m). 7.44-7.47{2H,m). 

Example 16 

Synthesis of a-methoxy-N-methyl-(2,3,5-trimethylphenoxymethyl)pheny}acetamide (Conrpound No. 465) 

A solution of 2-chloromethyl-a-methoxy-N-methylphenylacetamide (0.25 g. 1.1 mmol) and 2.3.5-trimethylphenol 
(0.18 g. 1 .3 mmol) in N.N-dimethylformamide (3 ml) was stirred at 0**C. and 60% oily sodium hydride (0.08 g, 2.0 mmol) 
was added thereto. The mixture was stirred at O^'C for 70 minutes arxl then at room temperature for 1 hour, and ice and 
water were added in this order. The mixture was extracted with ethyl acetate, washed with saturated brine and dried 
over anhydrous sodium sulfate. The solvent was evaporated, and the residue was purified by column chromatography 
on silica gel (n-hexane/ethyl acetate = 7/3) to give the desired compound a-methoxy-N-methyl-(2.3.5-trimethylphe- 
noxymethyl)phenylacetamide (0.17 g, 50%) as an oil. 

NMR (6 ppm. TMS/CDCI3): 2.11(3H.s). 2.23(3H,s), 2.29(3H.s), 2.81(3H.d,J=4.9). 3.35(3H,s). 503(1 H.s), 
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5.03(1 H,d,J=1 1,6). 5.44(1 H.d.J=1 1.6), 6.64(1 H.s), 6.68(1 H,s). 6,80(1 H.brs), 7.32-7.43(3H,m), 7.50-7.53(1 H.m). 
Example 17 

5 Synthesis of (3-chloro-5-trifluoromethyl-2-pyridyloxymethyl)-a-methoxy-N-methyl-pher^^ (Compound No. 

427) 

A solution of 2-hydroxymethyl-a-methoxy-N-methylphenylacetamide (1.00 g, 4.8 mmol) in N.N-dimethylfornriamide 
(5 ml) was stirred at 0**C. and 60% oily sodium hydride (0.19 g, 4.8 mmol) was added thereto. The mixture was stirred 

10 at 0**C for 30 minutes, and then 2,3-dichloro-5-trifluoromethylpyridine (1.24 g. 5.7 mmol) was added. The mixture was 
stirred at 0*'C for 2 hours, and then ice and water were added in this order. The mixture was extracted with ether, 
washed with saturated brine and dried over anhydrous sodium sulfate. The solvent was evaporated, and the residue 
was purified by column chromatography on silica gel (n-hexane/ethyl acetate = 1/1) to give the desired compound (3- 
chloro-5-trifluorom6thyl-2-pyridylaxymethyO-a-methQxy-N-methyl-phenylacetamide (1-40 g. 75%) as an oil. 

15 mp.: 133-135*»C 

NMR (6 ppm. TMS/CDCI3): 2.83(3H.d,J=4.9). 3,38 (3H,s), 5.19(1H.s). 5.60(1 H,d.J=1 2.2), 5.92(1 H,d.J= 12.2), 
6.80 (1H,brs), 7.28-7. 40(3H,m), 7.55-7.538(1 H.m). 7.84{1H,s). 8.32 (1H,s). 

Example 18 

20 

According to the same manner as that described in Examples 4 to 1 7, various compounds of the formula (I) were 
synthesized. The compounds thus obtained and the physical data of their representative conrpounds are shown below. 
In the tables, U, V and W mean the substituents in the group of the formula (XX) represented by Q. In the tables, the 
compounds obtained in Examples 4 to 17 and their physical data are also listed. 
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3 9 0 


H 


OCH3 


0 


NHCH3 


0 


0 


4,6-(CH2)2-pyrimidin-2-yl 


3 9 1 


H 


OCH3 


0 


NHCH3 


0 


0 


3,5-Cl2-pyridin-2-yl 


3 9 2 


H 


OCH3 


0 


NHCH3 


0 


0 


5-Cl-pyridin-2-yl 


3 9 3 


H 


OCH3 


0 


NHCH3 


0 


0 


5-CF2-pyridin-2-yl 


3 9 4 


H 


OCH3 


0 


NHCH3 


0 


0 


5-CF3-6-Cl-pyridin-2-yl 


3 9 5 


H 


OCH3 


0 


NHCH3 


0 


0 


Quinolin-4-yl 


3 9 6 


H 


OCH3 


0 


NHCH3 


0 


0 


Quinazolin-4-yl 


3 9 7 


H 


OCH3 


0 


NHCH3 


0 


0 


Benzothiazol-2-yl 


9 Q S 

o J O 


U 

n 


OCH3 


yj 


OCH3 




1 
1 




3 9 9 


H 


OCH3 


0 


NHCH3 


0 


1 


Ben20thiazol-2-yl 


4 0 0 


H 


OCH3 


0 


OCH3 


0 


1 


Quinolin-4-yl 


4 0 1 


H 


OCH3 


0 


NHCH3 


0 


1 


Quinolin-4-yl 


4 0 2 


H 


OCH3 


0 


OCH3 


0 


1 


QuinazoIin-4-yl 


4 0 3 


H 


OCHo 


0 


NHCHo 


0 


1 


Quinazolin-4-yl 


4 0 4 


H 


OCH3 


0 


OCH3 


0 


1 


1 .3-(CH3)2-4-C02CH3- 

nvra7ol-5-vI 


4 0 5 


H 


OCH3 


0 


NHCH3 


0 


1 


1 ,3-(CH3)2-4-C02CH3- 
pyra2ol-5-yl 


4 0 6 


H 


OCH3 


0 


OCH3 


0 


1 


1 -CH3-4-CHO-pyra2ol- 
5-yl 


4 0 7 


H 


OCH3 


0 


NHCH3 


0 


1 


l-CH3-4-CHO-pyrazol- 
5-yi 


4 0 8 


H 


OCH3 


0 


OCH3 


0 


I 


5-C02C2H^-6-C2H^- 
pyrimidin- 4-yl 
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No. 


X 




Y 


M 


n 


Q 


4 0 9 


H 


OCH, j o 


NHCH3 


0 




S-COiC-iHc-d-CiHe- 

pyriniidin-4-yl 


4 1 0 


H 


OCH3 1 0 


OCH3 


0 


1 


4 ,6- (C H 3)2-py riniiclin-2-y I 


4 1 1 


H 


OCH3 


0 


NHCH3 


0 


1 


4,6-(CH3)2-pyriniidin-2-yl 


4 1 2 


H 


0CH3 i 0 


OCH3 


0 


1 


6-CI-pyrimiclin-4-yl 


4 1 3 


H 


0CH3 j 0 


NHCH3 


0 




6-CI-pyrimidin-4-yl 


4 1 4 


H 


0CH3 


0 


OCH3 


0 




5-Cl-6-CH3-pyrimidin-4-yl 


4 1 5 


H 


0CH3 1 0 


NHCH3 


0 




5 -Cl-6-CH3-pyrimidin-4-yl 


4 1 6 


H 


0CH3 1 0 


OCH3 


0 


1 


5-CF3-6-Cl-pyridin-2-yl 


4 1 7 


H 


0CH3 i 0 


NHCH3 


0 




5-CF3-6-Cl-pyridin-2-yl 


4 1 8 


H 


OH I 0 


NHCH3 


0 


1 


3-CF3-6-Cl-pyridin-2-yl 


4 1 9 


H 


0CH3 1 0 


OCH3 


0 


1. 


3-CF3-6-Cl-pyridin-2-yl 


4 2 0 


H 


0CH3 j 0 


NHCH3 


0 


I 


3-CF3-6-Cl-pyridin-2-yl 


4 2 1 


H 


OH ] 0 


NHCH3 


0 




3-CF3-pyridin-2-yl 


4 2 2 


H 


OCH3 1 0 


OCH3 


0 




3-CF3-pyridin-2-yl 


4 2 3 


H 


OCH3 j 0 


NHCH3 


0 




3-CF3-pyridin-2-yl 


4 2 5 


H 


OH 1 0 


NHCH3 


0 




3-Cl-5-CF3-pyridin-2-yl 


4 2 6 


H 


OCH3 j 0 


OCH3 


0 




3-CI-5-CF3-pyridin-2-yl 


4 2 7 


H 


OCH3 j 0 


NHCH3 


0 




3-Cl-5-CF3-pyridin-2-yl 


4 2 8 


H 


OH 


0 


NHCH3 


0 




5-CF3-pyridin-2-yl 
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Comp. 
No. 




r1 


£^ 


Y 


M 


n 




4 2 9 


H 


OCH3 


0 


NHCH3 


0 


1 


5-CF3-pyridin-2-yl 


4 3 0 


H 


OCH3 


0 


OCH3 


0 




5-CF3-pyridin-2-yl 


4 3 1 


H 


OH 


0 


NHCH3 


0 




3.5-Cl2-pyridin-2-yl 


4 3 2 


H 


OCH3 


0 


OCH3 


0 




3.5-Cl2-pyridin-2-yl 


4 3 3 


H 


OCH3 


0 


NHCH3 


0 




3,5-Cl2-pyridin-2-yl 


4 3 4 


H 


OH 


0 


NHCH3 


0 




2-Cl-pyridin-3-yl 


4 3 6 


H 


OCH3 


0 


OCH3 


0 




2-Cl-pyridm-3-yl 


4 3 7 


H 


OCH3 


0 


NHCH3 


0 




2-Cl-pyridin-3-yl 



Comp. 
No. 


X 


r1 


Z 


Y 


M 


n 


U 


V 


W 


4 3 8 


H 


OCH3 


0 


NHCH3 


0 


1 


4-CH2OCH3 


H 


H 


4 3 9 


H 


NO2 


0 


OCH3 


0 


1 


2-CH3 


5-CH3 


H 



Comp. 
No. 


X 




Z 


Y 


M 


n 


Q 


4 4 1 


H 


OH 


0 


NHCH3 


0 


1 


5-CF3-6-CI-pyridin-2-yl 


4 4 3 


H 


OCH3 


0 


NHCH3 


0 


1 


5-CI-pyridin-2-yl 


4 4 6 


H 


OH 


0 


NHCH3 


0 


1 


3-CF3-5-Cl-pyridin-2-yl 


4 4 7 


H 


OCH3 


0 


OCH3 


0 


1 


3-CF3-5-Cl-pyridin-2-yl 


4 4 8 


H 


OCH3 


0 


NHCH3 


0 


1 


3-CF3-5-Cl-pyridin-2-yl 


4 5 1 


H 


OH 


0 


NHCH3 


0 


1 


6-CF3-pyridin-2-yl 
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OCTiip. 

No. 


Y 


K 




Y" 


M 




1 * 

V 


4 5 2 


H 


OCH3 


0 


OCH3 


0 




6-CF3-pyridin-2-yl 


4 5 3 


H 


OCH3 


0 


NHCH3 


0 


1 


6-CF3-pyridin-2-yl 


4 5 4 


H 


OCH3 


0 


OCH3 


0 


1 


5-Cl-pyridin-2-yl 


4 5 5 


H 


OH . 


0 


NHCH3 


0 




5-Cl-pyridin-2-yl 


4 5 7 


H 


OH 


0 


NHCH3 


0 


1 


5-CF3-3,6-Cl2-pyridin-2-yl 


4 5 8 


H 


OCH3 


0 


OCH3 


0 


1 


5-CF3-3,6-Cl2-pyridin-2-yl 


4 5 9 


H 


OCH3 


0 


NHCH3 


0 


1 


5-CF3-3,6-Cl2-pyridin-2-yl 



Comp. 
No. 


X 


r1 


Z 


Y 


M 


n 


U 


V 


w 


4 6 0 


H 


OCH3 


s 


NH2 


0 


1 


2-CH3 


5-CH3 


H 


4 6 1 


H 


OC^Hg 


s 


NHCH3 


0 


1 


2-CH3 


5-CH3 


H 


4 6 2 


H 


NH2- HCl 


0 


NHCH3 


0 


1 


2-CH3 


5-CH3 


H 


4 6 3 


H 


NH2- HCl 


0 


OCH3 


0 


1 


2-CH3 


5-CH3 


H 


4 6 5 


H 


OCH3 


0 


NHCH3 


0 


1 


2-CH3 


3-CH3 


5-CH3 



Comp. 
No. 


X 


r1 


Z 


Y 


M 


n 


Q 


4 6 6 


H 


OCH3 


0 


NHCH3 


0 


1 


3-Cl-pyridin-2-yl 


4 6 7 


H 


OCH3 


0 


NHCH3 


0 


1 


3-CH3-pyridin-2-yl 


4 6 8 


H 


OCH3 


0 


NHCH3 


S 


I 


3,5-Cl2-pyridin-2-yI 



Comp. 
No. 


X 


r1 


Z 


Y 


M 


n 


U 


V 


W 


4 6 9 


H 


OCH3 


0 


N(CH3)C2H5 


0 


1 


2.CH3 


4-a 


H 


4 7 0 


H 


OCH3 


0 


OH 


0 


1 


2-CH3 


5-CH3 


H 


4 7 1 


H 


OCH3 


s 


N(CH3)2 


0 


1 


2-CH3 


H 


H 


4 7 2 


H 


OCH3 


0 


NCH3 


0 


1 


2-Cl 


5-CH3 


H 


4 7 3 


H 


OCH3 


0 


NCH3 


0 


1 


2-CH3 


6.CH3 


H 
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Comp. 
No, 


1 ij MAym/r^r\/^i \ 5 


13 9 


/.Zl(irl, S)y z,Ji(JH, S), j.4UvjH, s;, J./U(jrl, S), D.lU(lri, u, 
J=12.2). 5.14(1H, s), 5.28(1H, d, J=12.2), 6,71(1H, d. J=7.3), 
6.76(1H, s). 7.04(1H, d, J=7.3), 7.33-7.40(2H, m). 7.50-7.56 
(2H, m) 


1 4 U 


o b o o U 


1 4 1 


J=6.7), 4.75(1H. d, J=6.7), 5.17(1H» d, J=12.2), 5.23(1H, d, 
J=12.2), 5.49(1H, s), 6.71(1H. d, J=7.9). 6.75(1H, s), 7.04(1H, d, 
J=7.3), 7.34-7.40(2H, m), 7.53-7.57(2H, m) 


1 4 2 


8 1 -8 2 r 


1 4 3 


7 7 - 8 0 t: 


1 4 4 


1 1 4 - 1 1 5t: 


1 4 5 


6 2 - 6 5 r 


1 4 6 


1 0 8 - 1 1 or 


1 4 9 


2.20(3H, s), 2.35(3H, s), 3.76(3H, s), 5.14(2H, s). 5.84(1H, s), 
6.73(1H, d, J=7.3). 6.77(1H, s), 7.05(1H, d, J=7.3), 7.38- 
7.48(3H. m), 7.66(1H, d, J=7.3) 


1 5 0 


1 1 1 - 1 1 


1 5 1 


1.26(3H, t, J=7.3), 2.21(3H, s), 2.32(3H. s), 3.42-3.67(2H, m), 
3.70(3H,s), 5.12(1H, d, J=12.2), 5.23(1H, s). 5.28(1H. d, J=12.2), 
6.70(1 H, d. J=7.3), 6.75(1 H, s), 7.04 (IH, d. J=7.3). 7.32- 
7.38(2H, m), 7.49-7.58(2H, m) 
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Comp. 
No. 


mp or n-iNiviKvCL''^!^,' o ppm 


1 5 2 


0.89(3H, t. J=7.3), 1.32-1.45(2H. m). 1.57-1.68(2H, m). 2.22(3H. 
s). 2.33(3H. s). 3.39-3.47(lH, m), 3.52-3.60(lH. m). 3.70(3H, s). 
5.12(IH, d, J=12.2). 5.20(1H. s), 5.27(1H. d. J=12.2), 6.71(1H. d. 
J=7.9), 6.75(1 H, s), 7.04(1 H, d, J=7.3). 7.34-7.39(2H. m). 7.52- 
7.55(2H. m) 


1 5 5 


9 8 - 1 0 ox: 


1 5 6 


5 8 - 6 CC 


1 5 9 


100— lOlvJ 


1 6 1 


2.19(3H. s), 2,32(3H, s), 3.36(3H.s). 5.02(1H, s), 5.07(1H, d. 
J=11.6). 5.40(1H. d. J=11.6). 5.88(1H, brs). 6.70{1H. d, J=7.3). 
6.71(1H, brs), 6.78{1H, s\ 7.03(1H, d, J=7.3), 7.32-7.40(2H, m), 
7.42-7.48(lH, m). 7.50-7 .53(1H, m) 


1 6 2 


2 lOGH s> 2 20(3H s) 2 34(3H s) 3 71(3H, s). 4.95(1H. s), 
5.13(2H. s). 6.72(1H, d. J=7.3). 6.77(1H. s). 7.04(1H, d. J=7.3). 
7.30-7 .40(2H, m). 7.46(1 H. dd, J=7.3. 1.8). 7.68(1 H. dd, J=7.3, 
1.8) 


1 6 3 


6 2 - 6 2. St: 


1 6 5 


2.17(3H, s), 2.33(3H. s), 2.87(3H. s). 3.00(3H, s). 3.44(3H. s). 
5.02(1H. d. J=11.6), 5.26(1H. d, J=11.6), 5.32(lH,s). 6.71(1H, d. 
J=7.3), 6.79(1 H. s), 7.03(1 H, d, J=7.3). 7.30-7.40(3H, m), 7.50- 
7.54(1 H. m) 


1 6 6 


8 0 - 8 1 
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Comp. 
No. 


mp or ^H-NMR(CDCl3) 6 ppm 


1 7 0 


2.20(3H. s). 2.32(3H. s). 3.23(3H, d. J=4.8), 3.35(3H, s), 5.12(1H, 
d. J=11.6). 5.40(1H, s). 5.58(1H. d. J=11.6). 6.70(1H. d. J=7.3). 
6.81(1H. s). 7.03{1H, d. J=7.3). 7.28-7.38(3H. m). 7.48-7.52(lH. 
m). 8.78(1H. brs) 


1 7 1 


2.10(3H. s). 2.78(3H. d, J=4.8). 6.18(1H, brs). 6.34(1H. s). 
6.87(1H. dd. J=8.2. 1.0). 6.97-7.00{2H. m). 7.1 1-7.16(2H. m), 
7.26-7.36(3H, m). 7.58(1 H. dd.J=7.8, 1.7) 


1 7 3 


2.15(3H. s). 2.25{3H, s). 2.74(3H, d. J=4.9), 5.10(1H, d. J=11.9). 
5.44(1H, d. J=11.9). 6.29(1H, brs). 6.36(1H. s). 6.91(1H, t. J=7.3). 
6.98 (IH. d. J=7.3), 7.14-7.19(2H, m). 7.34-7.40(2H. m). 7.46- 
7.56(2H. m) 


1 7 4 


3.39(3H. s). 3.70(3H, s), 5.05(1H. s). 5.09(1H, d. J=12.0). 
5.25(1 H. d. J=12.0), 6.86-6.92(2H. m). 7.22-7.26(2H, m). 7.35- 
/.35(zrl, Td), /.'tD-/.'»!yi.zn, m; 


1 7 5 


1.11(3H. t. J=7.3). 1.99(2H. quintet. J=7.3). 3.81(3H. s). 4.24(1H, 
t, J=7.3), 6.74(1H. dd, J=7.9. 1.2). 6.87-6.97(4H, m), 7.11(1H. 
ddd. J=7.9. 7.6. 1.2). 7.21(1H. ddd. J=7.9. 7.6. 1.8). 7.49(1H. dd. 


1 7 6 


2.20(3H. s). 2.23(3H. s). 2.32(3H, s). 3.46(3H. s). 5.05(1H. d, J= 
12.2). 5.15(1H. s). 5.34(1H. d. J=12.2). 6.70(1H. d. J=7.3). 
6.76(lH.s), 7.03(1H, d. J=7.3). 7.32-7.40(2H, m). 7.47-7.57(2H. 
m) 


1 7 7 


6 5 - 6 7 "C 


1 7 8 


2.12(3H. s). 2.23(6H. s). 2.78(3H. d. J=4.9). 6.26(1H. brs). 
6.36(1H. s), 6.72(1H. dd. J=7.9. 1.8), 6.80(1H. s). 6.82(1H. d. 
J=7.9). 7.09(2H. t. J=7.3). 7.25(1 H. dt. J=1.8. 7.9). 7.56(1H, dd, 
J=7.3, 1.8) 


1 7 9 


9 8 - 9 9. 5*C 


1 8 0 


0.91(3H. t. J=7.3). 1.65-1.92(1H. m). 2.04-2.17(lH. m). 3.61(3H. 
s). 3.78(3H. s). 3.98(1 H. t, J=7.3). 6.78(1 H. dd. J=7.9. 1.8). 6.82- 
6.93(4H. m), 7.05(1 H. t. J=7.3). 7.15(1H. dt. J=7.9. 1.8). 7.35(1H. 
dd, J=7.3. 1.8) 


1 8 1 


3 9-4 It: 
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Comp. 
No." 


iiip Oi jn-iNiviivv.\^i>v_-i2y u yy^^^ 


1 8 2 


3.41(3H. s). 3.66(3H, s). 5.24(1 H. s), 6.90(1 H. d. J=7.9). 6.99(2H. 
d. J=7.3). 7.10(1 H. t, J=7.3), 7.25-7.36(3H, m). 7.52(1H. dd. 
J=7.9. 1.8) 


1 8 3 


1.21(3H. t, J=7.3). 3.44.3.65(2H, m), 3.64(3H. s). 5.35(1H. s), 
6.88(1H. t, J=7.9), 6.98(2H. d. J=7.9). 7.08(1H, t. J=7.3). 7.14(1H. 
t. J=7.3). 7.23-7.34(3H. m). 7.55(1H dd, J=7.9, 1.8) 


18 4 


2.82(3H. d. J=4.9). 3.35(3H. s). 5.03(1H. s). 6.82(1H, brs), 
0.88(1H, d, J=7.9), 7.(J4(zH, d, J=i.y), /.lz(J,ti, I, 
7.42(4H, m) 


18 5 


1.20(3H. d. J=7.3). 2.24(3H, s). 3.40(3H. s). 4.08-4.27(2H. m), 
3.06(1H, s), 5.14(1H, d, J=12.2), 5.2y(lH, a, i=\L.L}, o.»J(iM, a, 
J=7.9). 7.08-7. 13(2H. m), 7.33-7.39(2H, m), 7.47-7.55(2H, m) 


1 8 6 


1 1 1 - 1 1 St: 


1 8 8 


1.16(3H. t, J=7.3), 2.82(3H. d. J=4.9). 3.50(2H, q. J=7.3). 
5.15(1H. s). 6.86(1H, d. J=7.9). 6.90(1H, brs). 7.03(2H. d. J=7.9), 
7.09(2H. t, J=7.9), 7.20-7.37(4H, m) 


1 8 9 


8 7 - 8 8*C 


i y o 


3.42(3H. s). 3.70(3H. s). 5.15(1H, s), 5.20(1H, d. J=12.0). 
D.^y^lri, 0, J— IZ.Uy, O.Vj^iri, ai, J — i.o, o.w^, i Aj:>\vr\y u, j — o.i^y, 
7.21(1H. dt. J=1.8. 8.0). 7.36-7.40(3H. m). 7.51-7.59(2H, m) 




2.26(3H. s), 3.40(3H. s), 3.70(3H. s). 5.13(1H. s). 5.13(1H. d, 
7.35-7 .40(2H, m), 7.50-7.52(2H. m) 


1 9 5 


3.40(3H. s), 3.70(3H, s). 5.11(1H, s). 5.11(1H, d. J=12.0), 
5.30(1 H. d. J=12.0). 6.90-7.00(3H. m). 7.25-7.38(4H, m), 7.47- 
7.51(2H. m) 


1 9 6 


8 6 - 8 7 t: 


1 9 7 


9 1 - 9 2 r 


1 9 8 


2.81(3H. s). 3.35(3H, s). 5.00(1H. s). 5.08(1H. d. J=12.0). 
5.48(1H. d. J=12.0). 6.80(1H, brs). 6.93-6.97(3H. m), 7.25- 
7.49(6H. m) 


2 0 5 


6 9 - 7 2 t; 
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Comp. 
No. 


mp or ^H-NMRCCDCl-) 5 ppm 


9 n A 

^ U 0 


3.41(3H. s), 3.72(3H. s\ 5.10(1H, s), 5.18(1H. d, J=12.0), 
7.36-7^40(2H, m), 7.50-7.56(2H, m) 


9 0 7 


3.41(3H, s). 3.71(3H, s), 5.06(1H, s), 5.16(1H, d. J=12.0), 
S'^iinH H T— 17 0^ 7 17nH 7 22-7 30f2H ni) 7 38-7 42f3H, 
m), 7.47-7:52(2H, m) 


2 0 8 


3.39(3H, s), 3.70(3H, s), 3.77(3H. s), 5.04(1H, d. J=12.0), 
5.11{1H, s). 5.24(1H, d,J=12.0), 6.80-6.88(2H, m). 6.90-6.95(2H. 
m). 7.30-7.40(2H. m). 7.45-7.55(2H. m) 


2 0 9 


2.29(3H. s), 3.39(3H, s). 3.70(3H. s). 5.07(1H, d, J=12.0). 
5.11(1H, s), 5.27(1H. d, J=12.0). 6.89(2H, d, J=18.6). 7.09(1H, t, 
J=8.6). 7.30-7.40(2H, m), 7.45-7.51(2H. m) 


2 1 0 


2.34(3H. s), 3.40(3H. s), 3.70(3H. s). 5.08(1H, d, J=12.0), 
5,11(1H. s). 5.28(1H, d. J=12.0). 6.89(2H, d. J=8,6). 6.91(1H, s), 
7.18(1H, J=8.0), 7.32-7.40(2H, m), 7.45-7.55(2H, m) 


2 1 1 


9 8 - 1 0 0 t: 


O 1 9 
Z I ^ 


2.33{3H. s), 2.82(3H, d, 1=4.8), 3.35(3H. s). 5.00(1H, s), 5.04(1H, 

A I— 19 m ^ /isn M H T— 19 n\ ^7S-fiR1/"^H m'i 7 17nH t 

J=7.3), 7.30-7.46{4H, m) 


9 1 '3 


2.82(3H. d. J=4.8). 3.36(3H, s). 4.94(1H, s), 5.05(1H. d, J=12.0). 
J=1.2), 7.33-7.47(4H, m) 


2 1 4 


2.82(3H, d» J=4.8X 3.36(3H. s), 4.98(1H. s). 5.13(1H. d, J=12.0), 
5.53(1H. d. J=12.0), 6.81(1H. brs), 7.15-7.26(3H, m). 7.33- 

/,D\J{jrly Xn) 


2 1 5 


2.8U3H, d. J=4.8). 3.35(3H, s). 3.76(3H, s), 5.01(1H, s)» 5.03(IH, 
d, J=12.0). 5.42 (IH, d. J=12,0), 6.81(1H. brs). 6.81-6.84(2H, m), 
6.86-6.89(2H, m), 7.30-7.48(4H, m) 


2 1 6 


2.18(3H» S), 2.28(3H, s), 3.40(3H, s), J./U(3H» s;, a. J— 
12.2), 5.13(1H, s). 5.28(1H» d, J=12.2), 6.81(2H, d, J=7.8). 
7.08(1 H, t, J=7.8), 7.35-7.38(2H, m). 7.51-7.54(2H. m) 


2 1 7 


2.16(3H, s), 2.27(3H. s). 2.82(3H, d, J=4.9), 3.35(3H. s), 5.02(1H, 
s), 5.04(IH, d, J=l 1.6), 5.44(1H, d, J=11.6), 6.80(1H, d. J=7.9). 
6.82(1H. brs), 6.84(1H, d. J=7.9). 7.05(1H. t, J=7.9), 7.30- 
7.40(3H, m). 7.49-7.52(lH, m) 


2 1 8 


2.23(3H, s), 2.27(3H, s), 3.39(3H, s), 3.70(3H s), 5.10(1H, d, 
J=12.2), 5.1 UIH, s), 5.27(1H, d, J=i2.2). 6.81(1H, d. J=7.8). 
6.95(1H, d, J=7.8), 6.98(1H, s), 7.34-7.38(2H, m), 7.50-7.54(2H, 
m) 


2 1 9 


1 0 4 - 1 0 6"C 



75 



EP 0 754 672 A1 



Comp. 
No. 


mp or ^H-NMRCCDCl,) 5 ppm 


2 2 1 


2.17(3H. s). 2.19(3H. s), 2.81<3H. d. J=4.9), 3.35(3H. s). 5.00(1H 
s). 5.02(IH. d. J=12.2). 5.42(1 H. d. J=12.2). 6.75(1 H. dd, J=7.9, 
') A\ AXnriH d \—1A\ 6 83nH hr<\ 7 02nH d J=7 9') 7 30- 
7.50(4H. m) 


J *? % 

c» £t O 


2.29(6H. s). 2.82(3H, d, J=4.9). 3.36(3H. s). 5.00(1H. s), 5.02(1H, 
H T— 1 1 0^ S44./'1H fl T— 1 1 Ci\ 6 fi^HH O 6 82flH brs) 7 29- 
7.48(4H. m) 


2 3 1 


2.82(3H. d. J=4.9). 3.35(3H, s). 4.97(1H, s). 5.04(1H. d, J=12.0). 
5.47(1 H. d. J=12.0), 6.84(1 H. brs). 6.85(1 H. dd, J=7.4, 1.8), 
6.95(1H. dd. J=7.4. 1.8). 6.99(1H. t, J=1.8), 7.20(1H, t, J=7.4), 
7.33-7.45(4H, m) 


2 3 3 


8 7 - 8 8 "C 


2 4 5 


2.81(3H, d. J=4.9). 3.37(3H. s). 3.85(3H, s). 5.06(1 H. s), 5.20(1 H, 
d. J=12.2), 5.37(1H. d, J=12.2). 6.85(1H. brs), 6.96-7.03(4H, m). 
7.30-7.35(2H, m). 7.44-7.49(2H. m) 


2 6 2 


121 — 123«J 


2 6 3 


2.23(3H, s), 3.40(3H. s). 3.70(3H. s). 5.08(1H. s). 5.12(1H. d. J= 
12.2). 5.27(1H. d, J=12.2), 6.83(1H, d, J=7.9). 7.10(1H. dd. J=7.3. 
2.4), 7.33-7.39(2H. m). 7.42-7.55(2H, m) 


2 6 7 


9 7 - 9 9t: 


2 8 2 


2.30(3H, s). 2.80(3H. d. J=4.9). 3.36(3H. s). 3.83(3H. s), 5.06(1H, 
s). 5.17(1H. d, J=12.2). 5.32(1H, d. J=12.2). 6.73-6.80(2H, m). 
6.87(1 H. brs). 6.89(1 H. d, J=7.9). 7.30-7.35(2H. m), 7.42-7.48(2H. 
m) 


2 8 5 


3.40(3H, s), 3.64(3H. s). 5.18(1H. s), 6.87-6.93(3H. m). 7.11 
(IH. d. J=7.3). 7.26-7.33{3H, m). 7.51(1H. dd. J=7.3. 1.8) 


o o 
C o K) 


2.81(3H. d. J=4.9). 3.33(3H. s), 4.99(1H. s). 6.85(1H. brs). 6.86 
(4H, m) 


2 8 8 


2.33(3H. s). 3.41(3H. s), 3.68(3H. s). 5.26(1H. s). 6.83-6.91(3H, 
tn), 7.11-7.15{3H. m). 7.23-7.28(lH, m). 7.48(1H, dd. J=8.0. 1.8) 


2 8 9 


2.32(3H. s). 2.82(3H, d, J=4.9). 3.35(3H. s), 5.04(1 H. s). 6.82 
(IH. brs). 6.84(1H. d, J=8.6), 6.91-6.94 (2H, m). 7.08-7.15(3H. 
m). 7.20-7.26(lH. m), 7.34(1H. dd. J=7.3, 1.8) 


2 9 1 


2.23(6H. s), 3.4 (3H. s). 3.68(3H, s), 5.26(1H. s). 6.71-6.74(1H. 
m). 6.80-6.86(2H, m). 7.05-7.13(2H. m). 7.22-7.28(lH. m). 
7.48(1 H. dd, J=7.3, 1.8) 
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Comp. 
No. 


w« .-^.....^v>^.i^ ^, - 


2 9 2 


2.22(6H. s). 2.83(3H. d. J=4.9), 3.36(3H, s). 5.04(1H. s), 6.73- 
6.86(4H, m), 7.05-7.10 (2H, m). 7.20-7.25 (IH, m). 7.34 (IH, 
dd. J=7.3, 1.8) 


2 9 3 


3.40(3H, s). 3.71(3H, s). 5.19(1H. s), 5.49(1H. d. J=12.2). 5.67 
(IH. d, J=12.2). 6.85(1H. d, J=8.6), 7.35-7.39(2H. m). 7.49-7.53 
(2H. m), 7.79(1H, dd, J=7.3, 1.8), 8.46(1H. s) 


2 9 4 


2.32(3H, s). 3.40(3H, s). 3.67(3H, s). 5.23(1H. s), 6.76-6.90(4H. 
m). 7.11-7.30(2H, m), 7.49(1H, dd, J=7.3, 1.8) 


2 9 5 


2.32{3H, s), 2.82(3H, d, J=4.9). 3.35(3H, s), 5.03(1 H, s), 6.80- 
6.91(5H. m). 7.10-7.28(3H, m), 7.34(1H. dd, J=7.3, 1.8) 


2 9 6 


2 27f6H s) 3 40f3H s). 3.67(3H. s). 5.23(1H. s). 6.61(2H. s), 
6.74(1H. s), 6.88(1H. d, J=8.6), 7.13(1H, t. J=8.0), 7.24-7.28(lH. 
m), 7.49(1H, dd, J=7.3, 1.8) 


2 9 7 


2.27(6H. s). 2.83(3H. d. J=4.9). 3.35(3H, s). 5.02(1 H, s). 6.65(2H. 
s), 6.73(1H, s), 6.75(1H, brs). 6.86(1H. d, J=8.0). 7.06-7.09(lH. 
m). 7.21-7.28(1H, m), 7.34(1H. dd, J=7.3, 1.8) 


o z o 


2.28(3H, s). 3.40(3H, s), 3.67(3H, s), 5.18(1H. s), 6.73-6.77(lH, 

m), O.oo-O.oy^.zri, /.lyviri, a, j— /.jy, /,zj-/.juv,^n, ni^, 
7.51(1H, dd, J=7.3, 1.8) 


3 2 9 


2.33(3H. s), 2.82(3H, d. J=4.9), 3.34(3H, s), 4.99(1H, s), 6.77- 
6.93{4H, m). 7.12(1H, t, J=7.3), 7.24-7.36(3H, m) 


3 5 8 


2.17(3H, s), 2.34-2.36(3H m total), 2.44-2.63(3H m total), 3.78 
-3.81(3H in total), 4.98-5.22{3H in total). 6.7 1-7.8 1(7H in total) 


3 5 9 


1 2 2 - 1 2 41:: 


3 6 2 


2.16(3H, s). 2.35(3H. s). 2.39(3H, s), 2.82(3H. d, J=4.9), 4.36(1H. 
s), 5.13(1H, d. J=11.0), 5.25(1H. d. J=11.0), 6.73(1H, d. J=7.3). 
6.84(1 H. s). 7.04(1 H. d. J=7.3). 7.07(1H, brs). 7.29-7.49(4H. m) 


3 6 6 


2.26(3H, s). 2.28{3H, s), 2.79(3H, d, J=4.9). 3.36(3H, s). 4.06(1H. 
d, J=12.2). 4.69(1H, d, J=12.2), 5.18(1H, s). 6.84(1H. brs). 
6.91(1H, d. J=7.3), 7.04(1H. d. J=7.3). 7.14(1H, s), 7.18-7.28(3H. 
m), 7.36 ( IH, d, J=7.3) 


3 7 2 


1.56(3H, s). 2.22(3H, s), 3.23(3H, d. J=4.9), 3.35(3H. s). 5.15(1H. 
d. J=12.2), 5.36(1H, s), 5.58(1H, d, J=12.2). 6.88(1H, d, J=7.9). 
7.11(IH, d. J=7.9). 7.13(1H, s), 7.29-7.37(3H. m). 7.45-7.48(lH. 
m), 8.75(1 H, brs) 


4 1 3 


2.83(3H, d, J=4.9), 3.36{3H. s). 5.09(1H, s), 5.50(1H. d. J=13.0). 
5.86(1H, d, J=13.0), 6.80(1H, s), 6.85(1H, brs). 7.32-7.38 (3H. m). 
7.45-7.49(lH. m), 8.57(1 H, s) 
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Comp. 

NO. 


mp or ^ H-NMRfCDCU) 5 ppm I 


4 1 7 


1 1 5 - 1 1 7'C 


4 2 0 


1 3 1 - 1 3 3 "C 


4 2 1 


2.84(3H. d, J=4.9), 4.99(1H, brs), 5.39(1H. s). 5.57(1H. d, 
J=12.2). 5.67(1 H, d. J=12.2), 6.50(1 H. brs). 7.00(1 H. dd, J=6.7. 
6.1). 7.31-7.37(3H, m). 7.49-7.51(lH, m), 7.90(1H. dd, J=6.l. 
1.8). 8.27(1H, dd, J=6.7, 1.8) 


4 2 2 


6 3 -~ o 4 


*± £^ \J 


105— 107*C 


4 2 7 


1 3 3 - 1 3 St: 


4 2 9 


7 9-8 ix: 


4 3 0 


3.40(3H. s), 3.71(3H. s). 5.19(1H, s), 5.49(1H. d. J=12.2), 
5.67(1H. d, J=12.2), 6.85(1H, d, J=8.6). 7.35-7.39(2H, m). 7.46- 
7.52(2H, m), 7.80(1H, dd, J=8.6, 1.8), 8.46(1H. s) 


4 3 2 


3.42(3H, s). 3.70(3H. s). 5.25(1H, s). 5.49(1 H, d, J=12.2), 

5.66(1 H, d, J=12.2), 7.34-7.38(2H. m). 7.52-7.56(2H, m). 7.65(1H. 

d, J=2.4), 8.01(1H, d, J=2.4) 


4 3 3 


1 1 4 - 1 1 


4 3 4 


5 8 - 6 CC 


A O C 

4 o D 


1 (\ Q 1 r\ A 

i U ^ 1 u 4 


4 3 7 


2.82(3H. d, J=5.5), 3.39(3H, s), 5.03(1H. s). 5.22(1H. d. J=12.0). 
5.64(1H. d, J=12.0). 6.82(1H, brs), 7.19(1H. dd. J=8.0. 4.8). 7.33- 
7.49(5H, m), 8.01 (IH, dd, J=4.8, 1.8) 


4 3 9 


2.09(3H. s). 2.34(3H, s), 3.85(3H, s), 5.05(1 H. d, J=11.0). 
5.10(1H. d. J=11.0). 6.68(1H, s), 6.74(1H. d. J=7.3). 6.75(1H. s). 
7.03(1 H, d. J=7.3), 7.48-7.53(2H, m), 7.61-7.66(1H, m) 


4 4 3 


8 9 - 9 ot; 


4 4 8 


8 0 - 8 2 r 


4 5 3 


8 3 - 8 5*0 


4 5 4 


3.39(3H. s). 3.70(3H. s). 5.19(1H, s). 5.38(1H. d. J=12.2). 
5.58(1H, d. J=12.2). 6.73(1H, d, J=9.1), 7.30-7.37(2H. m). 7.47- 
7.55(3H, m), 8.11(1H, d, J=2.4) 
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Comp. 
No. 


mp or ^H-NMR(CDCl3) 5 ppm 


4 5 9 


1 0 3 - 1 0 sr: 


4 6 1 


0.87(3H, t, J=7.3), 1.26-1.40(2H, m), 1.51-L62(2H, m), 2.20(3H, 
s), 2.31(3H, s), 3.22(3H, d. J=4.9), 3.44(2H, t, J=7.3). 5.14(1H, d, 
J=11.6), 5.46(1H, s), 5.59(1H. d, J=11.6), 6.69(1H, d. J=7.3). 
6.80(1H. s). 7.02(1H, d, J=7.3). 7.31-7.34(3H, m), 7.47- 
7.51(1H, m), 8.82(1H, brs). 


4 6 2 


2 0 5 - 2 1 ot: 


4 6 3 


1 0 5 - 1 1 or 


4 6 5 


2.11(3H, s), 2.23(3H. s). 2.29(3H, s), 2.81(3H, d, J=4.9), 3.35(3H, 
s), 5.03(1H, s), 5.03(1H, d, J= 11.6). 5.44(1H, d, J=11.6), 6.64(1H, 
s), 6.68(1 H, s), 7.32-7.43(3H. m), 7.50-7.53(lH, m) 


4 6 6 


8 1 - 8 2 t: 


4 6 7 


9 1 — 9 2 *C 


4 6 8 


2.83(1H, d, J=4.9), 3.38(3H, s), 4.47(1H, d, J=12.2), 4.88(1H, d, 
J= 12.2), 5.14(1H, s), 6.82(1H, brs). 7.20-7.30(2H, m). 7.32- 
7.38{1H. m). 7.42-7.49(lH, m), 7.56(1H, d. J=1.8), 8.35(1H, d, 
J=1.8) 


4 6 9 


0.91 & 1.13(3H in total, each s), 2.21(3H, s). 2.85 & 2.95(3H in 
total, each s), 3.26 & 3.48(2H in total, each m), 3.43(3H, s), 5.05(1 H, 
d J=12 2) 5''2flH s^i 5 25nH d 3=122^ 6 86nH d J=9 H 
7.12(IH, d, J=7.3), 7.13(1H, s), 7.33-7.4I(3H, m ), 7.49-7.55(lH, 
m) 


4 7 0 


2.18(3H, s), 2.32(3H, s), 3.41(3H, s), 5.05(1H, d, J=11.6), 
5.17(1H, s), 5.31(1H, d, J=ll.6), 6.7I(1H, d, J=7.3). 6.76(1H, s). 
7.02(1 H, d, J=7.9), 7.35-7.41 (2H, m), 7.48-7.54(2H, m) 


4 7 1 


2.27(3H, s). 3.22(3H, s), 3.49(3H, s), 3.54{3H, s), 5.09(1H. d, J= 
12.2), 5.26(1H, d. J=12.2), 5.72(IH, s), 6.86-6.94f2H, m), 7.15- 
7.20 (2H, m), 7.25-7.39(3H, m), 7.56(1H, d, J=7.3) 


4 7 2 


1 1 0 - 1 1 2 


4 7 3 


2.28(6H, s), 2.80(3H, d, J=4.9), 3.33(3H. s), 4.87flH. d, J=12,2), 
5.06(1H, s), 5,27(1H, d, J=12.2), 6.77(1H, brs), 6.98(1H, dd, 
J=8.5, 6.1), 7.02(2H. d, J=7.3), 7.30-7,43(3H, m), 7.60-7.63(1 H, 
m) 



Example 19 

Synthesis cii (E)-2-benzylideneaminooxymeth/lHi-methoxy-N-methy1phenylacetamkie (Compound 480) 

A solution of 2-hydroxymethyl'a-methcxy-N-methylpheny1acetamide (0.42 g, 2.0 mmot) in tetrahydrofuran (4 nnl) 
was stin-ed at 0*^0. and thionyl chloride (0.17 ml. 2.4 mmot) and one drop of N.N-dimethytformamide were added. The 
mixture was stirred at room temperature for 2 hours, and water was added. The resulting mixture was extracted with 
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ether, washed with saturated brine and dried over anhydrous magnesium sulfate. Evaporation of the solvent gave a 
crude product (0.38 g) as an oil. BenzakJehyde oxime (0.37 g, 3.1 mmol) and potassium cartwnate (0.55 g, 4.0 mmol) 
were added to a solution of the crude product in N.N-dimethylformamide (6 ml), and the mixture was stirred at room 
temperature for 3 days. Water v^^s added, and the mixture was extracted with ether arid dr'tod over arthytircus magns- 
5 sium sulfate. The solverrt was evaporated, and the residue was purified by column chromatography on silica gel (n-hex- 
ane/ethyl acetate = 13/7) to give the desired compound (E)-2-benzylideneaminooxymethyl-a-methQxy-N- 
methyl|::^enylacetamide (0.32 g. 51%) as white crystals, 
mp.: 75.0-75.5*0 

NMR (5 ppm. TfVIS/CDCIa): 2.84(3H,d.J=4.9). 3.34 (3H,s). 5.13(1H.s) 5.23(1 H,d.J=12.2). 5.65(1 H.d.J= 12.2). 
10 6.80 (1H,brs). 7.27-7.40(6H.m). 7,41 -7.48(1 H.m). 7.53-7.58(2H.m), 8.10(1H.s). 

Exanple 20 

Synthesis of methyl (E)-2-benzyIideneamlnooxymethyl-a-hydrQxyphenylacetate (Compound No. 483) 

75 

Sodium borohydride (0.04 g, 1.0 mmol) was added to a solution of methyl 2-(2-bromomethyl)phenyl-2-oxoacetate 
(0.51 g. 2.0 mmol) in methanol (10 ml). After 8 minutes, acetic acid was added to deconnpose the excess reagent. Wiater 
was added, and the mixture was extracted with ethyl acetate and dried over anhydrous sodium sulfate. The solvent was 
evaporated, and the residue was purified by column chromatography on silica gel (n-hexane/ethyl acetate = 4/1) to give 
20 the desired conrpound methyl 2-bromomethyl-a-hydrQxyphenylacetate (0.41 g. 80%) as an oil. 

Then, benzaldehyde oxime (0.28 g. 2.3 mmol) and potassium carbonate (0.43 g, 3.1 mmol) were added to a solu- 
tion of methyl 2-bromomethyl-a-hydroxyphenylacetate (0.40 g. 1 .5 mmol) in acetone (6 ml), and the mixture was stirred 
at room temperature for 18 hours. Water was added, and the mixture was extracted with ether, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. The residue was purified by column chronnatography on 
25 silica gel (n-hexane/ethyl acetate = 3/1) to give the desired compound methyl (E)-2-benzylideneaminooxymethyl-a- 
hydroxyphenylacetate (0.08 g, 17%) as an oil. 

NMR (6 ppm. TMS/CDCI3): 3.74(1 H.d.J=5.5). 3.75 (3H,s). 5.31 {1H.d.J= 12.2). 5.42(1 H.d.J=1 2.2). 5.59 
(1H.d.J=5.5). 7.34-7.39(6H.m), 7.41 -7.50(1 H.m). 7.52-7.66 (2H,m). 8.11(1H.s). 

30 Example 21 

Synthesis of methyl (E)-2-(2-benzylideneaminooxymethyl)phenyl-2-oxoacetate 

Benzaldehyde oxime (2.13 g, 17.6 mmol) and potassium caitx>nate (2.90 g, 21 .0 mmol) were added a solution of 
35 methyl 2-(2-bronrx)methyl)phenyl-2-oxoacelate (3.00 g, 1 1.7 mmol) in acetone (10 ml), and the mixture was stirred at 
room temperature for 7 hours. Water was added, and the mixture was extracted with ether and dried over anhydrous 
magnesium sulfate. The solvent was evaporated, and the residue was purified by column chromatography on silica gel 
(n-hexane/ethyl acetate = 17/3) to give the desired compound methyl (E)-2-(benzylideneaminooxymelhyl)-2-axopheny- 
lacetate (2.39 g, 69%). 

40 NMR (6 ppm, TTVlS/CDCy: 3.89(3H,s). 5.32 (1H,d.J=12.2). 5.40(1 H,d.J=1 2.2), 7.32-7.59(8H,m), 7.70 

(1H.d.J=6.7).8.16(1H,s). 

Example 22 

45 Synthesis of methyl (E)-a-hydrQxy-2-(a-methyl-4-chlorobenzylideneaminooxymethyl)phenylacetate (Compound No. 
479) 

A solution of methyl 2-bromomethyl-a-hydroxyphenylacetate (30.53 g, 0.118 mmol) and 3,4-dihydro-2H-pyran 
(17.84 g, 0.212 mol) in methylene chloride (230 ml) was stirred at 0°C. Pyridinium p-toluenesuHbnate (2.96 g. 0.012 
so mol) was added, and the mixture was stirred at room tenrperature for 2 hours. Water was added, and the mixture was 
extracted with methylene chloride and dried over anhydrous magnesium sulfate. The solvent was evaporated, arKf the 
residue was purified by column chromatography on silica gel (n-hexane/ethyl acetate = 1 7/3) to give the desired com- 
pound methyl 2-bromomethyl-a-(tetrahydropyran-2-yt)phenylacetate (33.58 g. 83.0%) as an oil. 

Then, a solution of methyl 2-bromomethyl-a-(tetrahydropyran-2-yl)phenytacetate (4.00 g, 1 1 .7 mmol) and 4-chloro- 
55 acetophenone oxime (2.97 g. 17.5 mmol) in N,N-dimelhylfbrmamide (30 ml) was stirred at 0°C. and 60% oily sodium 
hydride (0.70 g, 17.5 mmol) was added thereto. After 2 hours, water was added, and the mixture was adjusted to pH 7 
with 1 N hydrochloric acid, extracted with ether and dried over anhydrous magnesium sulfate. Evaporation of the solvent 
gave a crude product (6.28 g). 

The crude product was dissolved in methanol (35 ml), and pyridinium p-toluenesulfonate (0.29 g. 1.2 mnnol) was 
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added. After heating under reflux for 30 minutes, the reaction mixture gas concentrated under reduced pressure, and 
water was added. The mixture was extracted with ether and dried over anhydrous magnesium sulfate, and the solvent 
was evaporated. The residu was purified by column chromatography on silica gel (n-hexane/ethyl acetate = 3/1) to 
give the desired compound methyl (E)-a-hydroxy-2-{(i-methyl-A-ch!orobenzylideneamJr^xy)pher!>^ (2.75 g, 

68%) as an oil. 

NMR (6 ppm. TMS/CDQa): 2,23(3H.s). 3.75(3H.s). 3.77 (1H,d.J=5.5). 5.34(1 H.d.J=1 2.2). 5.42(1 H.d.J=1 2.2), 
7.29-7.38(5H,m), 7.43-7.48(1 H.m). 7.56(2H.d,J=8.6). 

Example 23 

Synthesis of methyl (E)-a-methaxy-2-(a-melhyl-4-chlorobenzylideneaminooxy)phenylacetate (Compound No. 477) 

60% oily sodium hydride (0.20 g, 5.0 mmol) was added to a solution of methyl (E)-a-hydFoxy-2-(a-m6thyl-4-chlo- 
robenzylideneaminooxy)phenylacetate (1 .59 g. 4.6 mmol) and methyl iodide (1 .95 g. 13.7 mmol) in N.N<limethylfbrma- 
mide (15 ml) with stirring at 0°C. After 45 minutes, water was added, and the mixture was adjusted to pH 1 with 1N 
hydrochloric add. extracted with ether, washed with saturated brine and dried over anhydrous magnesium sulfate. The 
solvent was evaporated, and the residue was purified by column chromatography on silica gel (n-hexane/methylene 
chloride = 9/1) to give the desired compound methyl (E)-a-methoxy-2-(a-methyl-4-chIorobenzylideneaminooxy)pheny- 
lacetate (1.19 g, 72%) as an oil. 

NMR (6 ppm. TMS/CDCI3): 2.23(3H.S). 3.39(3H,S). 3.71 (3H.S), 5.24(1 H.s). 5.27(1 H.d.J^I 2.2). 
5.51(1H.d.J=12.2), 7.30-7.54(6H.m). 7.58(2H,d,J=8.5). 

Example 24 

Synthesis of (E)-a-methQxy-N-methyl-2-(a-methyl-4-chlorobenzylideneaminooxy)phenylacetamide (Compound No. 
474) 

A solution of methyl (E)-a-methoxy-2-(a-methyl-4-chlorobenzylideneaminooxy)phenylacetate (0.48 g. 1.3 mmol) 
and 40% monomethylamine - methanol solution (10 ml) was stirred in a sealed tube at 80°C for 15 hours. The mixture 
was cooled to room temperature, and then the solvent was evaporated under reduced pressure. Water was added, the 
mixture was adjusted to pH 1 with IN hydrochloric acid, extracted with methylene chloride and dried over anhydrous 
magnesium sulfate. The solvent was evaporated, and the residue was purified by column chromatography on silica gel 
(n-hexane/ethyl acetate = 3/2) to give the desired conrpound (E)-a-methoxy-N-methyl-2-(a-methyl-4-chlorobenzylide- 
neaminooxy)phenylacetamide (0.41 g, 86%) as an oil. 

NMR (6 ppm. TMS/CDCI3): 2.22(3H.s). 2.83 (3H.d.J=4.9), 3.32(3H,S), 5.13(1H.s), 5.26(1 H,d.J=1 2.2), 
5.66(1 H,d.J=12.2). 6.77(1H,brs). 729-7.47{6H.m). 7.57 (2H,d.J=8.5). 

Example 25 

Synthesis of (E)-a-methoxy-N-methyl-2-(a-methyl-4-chlorobenzylideneaminooxy)phenytthloacetamide (Compound 
603) 

Lawesson's reagent (40 mg, 0.1 mmol) was added to a solution of (E)-a-methQxy-N-methyl-2-(a-methyl^-chlo- 
robenzylideneaminooxy)phenylacetamide (73 mg. 0.2 mmol) in toluene (3 ml), and the mixture was heated at 80°C for 
1 .5 hours with stirring. The mixture was cooled to room temperature. Water was added, and the mixture was extracted 
with ether and dried ever anhydrous magnesium sulfate. The solvent was evaporated, and the residue was purified by 
column chromatography on silica gel (n-hexane/ethyl acetate = 4/1) to give the desired compound (E)-a-methoxy-N- 
methyl-2-(a-methyl-4-chlorobenzy1ideneaminooxy)phenylthioacetamide (50 mg. 66%) as an oil. 

NMR (5 ppm. TMS/CDCI3): 2.23(3H,s). 3.25 (3H,d.J=4.9). 3.33(3H.s), 5.29(1 H.d.J=1 2.2), 5.51(lH,s). 5.80 
(1H.d.J=12.2), 725-7.36(5H.m). 7.42-7.47(1 H,m). 7.58 (2H.d.J=9.2), 8.77(1H.S). 

Example 26 

Synthesis of ethyl a-hydrQxy-2-{tetrahydropyran-2-yloxymethyl)phenylacetate 

A solution of ethyl 2-oxo-2-(2-(tetrahydropyran-2-yIoxymethyl)phenyl]acetate (22.60 g. 77.3 nvnol) in methanol (20 
ml) was stirred at O^C, and sodium fc)orohydrtde (1 .46 g, 38.6 mmol) was added to thereto. After 10 minutes, water (100 
ml) was added, and the mixture was extracted with ethyl acetate and dried over anhydrous magnesium sulfate. The sol- 
vent was evaporated, and the residue was purified by column chromatography on silica gel (n-hexane/ethyl acetate = 
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4/1) to give the desired compound ethyl a-hydroxy-2-(tetrahydropyran-2-yiaxymethyl)phenyIacetate (20.47 g, 90.0%) as 
an oil. 

NMR (6 ppm, TMS/CDCI3): 1.19-1.22(3H,nn), 1.50-1.73 (6H,m), 3.52-3.57(1 H.m), 3.80 and 3.87(1 H in toral. 
each d.J=5.5), 3.81 -3.88(1 H,m), 4.09-4.30(2H,m), 4,65 and 4.69 (1H in total, each d.J=12.2), 4.69(1 H.m), 4.S9 and 
4.92(1 H in total, each d.J=12.2j. 5.48(1 H,m). 7.30-7.41 (4H.m). 

Example 27 

Synthesis of ethyl a-methoxy-2-(tetrahydropyran-2-yloxymethyl)phenylacetate 

Methyl iodide (20.25 g, 143 mmol) was added to a solution of ethyl a-hydroxy-2-(tetrahydropyran-2-y1oxyme- 
thyOphenylacetate (14.00 g, 47.6 mmol) in N,N-dimethytfbrmamide (40 ml), and the mixture was stirred at 0°C. 60% oily 
sodium hydride (1.90 g. 47.5 mmol) was added thereto. After 30 minutes, water (100 ml) was added, and the mixture 
was extracted with ether and dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue 
was purified by column chromatography on silica gel (n-hexane/ ethyl acetate = 4/1) to give the desired compound ethyl 
a-methQxy-2-(tetrahydrQpyran-2-yloxymethyl)phenylacetate (14.00 g, 95.5%) as an oil. 

NMR (6 ppm, TMS/CDCI3): 1.20(3H,t,J=6.8). 1.50-1 .90(6H,m), 3.38 and 3.39(3H in total, each s), 3.50-3.60 
(lH,m), 3.89-3.95(1 H.m), 4.10-4.30(2H,m), 4.56 and 5.01 (1H in total, each d.J=12.2), 4.62(1 H.m), 4.74 and 4.84(1 H in 
total, each d. J=12.2). 5.17 and 5.23(1 H in total, each s), 7.30-7.51 (4H,m). 

Example 28 

Synthesis of 4-methoxy-3-isochromanone 

Pyridinium p-toluenesulfonate (0.30 g) was added to a solution of ethyl a-methoxy-2-(tetrahydropyran-2-yloxyme- 
thyOphenylacetate (14.00 g. 45.4 mmol) in methanol (50 ml), and the mixture was heated under reflux for 1 hour. The 
mixture was cooled to room temperature, and water (50 ml) was added. The mixture was extracted with methylene chlo- 
ride and dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was purified by recrys- 
tallization from n-hexane/ethyl acetate (= 1/1) to give the desired compound 4-methoxy-3-iso(^romanone (6.00 g, 
74.2%) as white crystals. 
mp.:82-86*»C 

NMR (6 ppm, TMS/CDCI3): 3-73(3H,s), 4.75(lH,s). 5.28 (1H,d.J=14.0), 5.38(1 H,d,J=14.0), 7.24-7.27(1 H.m), 
7.37{2H,m), 7.56(1 H,d.J=7.3). 

Example 29 

Synthesis of 2-hydroxymethyl-a-methaxy-N-methyiphenylacetamide 

40% methylamine - methanol solution (9.80 g, 126 mmol) was added to 4-methoxy-3-isochromanone (7.50 g, 42.1 
mmol) in methaol (40 ml), arxJ the mixture was stirred at room terrperature for 1 hour. Evaporation of the solvent gave 
the desired compound 2-hydroxymethyl-a-methoxy-N-methylphenylacetamide (8.50 g, 96.5%) as white crystals, 
np.: 80-82°C 

NMR (6 ppm. TMS/CDCI3): 2.86(3H,s). 3.35(3H.s), 4.47 (1H,d,J=11.6), 4.88(1H,d,J=11.6), 5.08(1 H.s). 
6.98(1 H,brs). 7.32-7.41 (4H,m). 

Exanple 30 

Synthesis of (E)-a-methoxy-2-(a-methyl-4-chlorobenzylideneaminooxymethyl)phenylacetic acid (Compound No. 637) 

1 N sodium hydroxide solution (10 ml) was added to a solution of ethyl (E)-«-methoxy-2-(a-methyl-4-chlorobenzyli- 
deneaminoaxymethyl)phenylacetate (0.70 g. 1 .9 mmol) in methanol (10 ml), and the mixture was stirred at room tem- 
perature for 2 hours. The mixture was adjusted to pH 4 with 1 N hydrochloric acid, extracted with methylene chloride and 
dried over anhydrous magnesium sulfate. Evaporation of the solvent gave the desired compound (E)-a-methoxy-2-(a- 
methyl-4-chlorobenzylideneaminoQxymethyl)pheny!acetic acid (0.50 g, 77%) as an oil. 

NMR (5 ppm, TMS/CDCI3): 2.20(3H,s). 3.39(3H.s), 5.25 (IH.s). 5.25(1 H,d,J=1 2.2). 5.52(1 H.d,J=1 2.2), 7.30- 
7.57(8H,m). 
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Example 31 

According to the sane manner as that described in Examples 19 1 30, various compounds of the formula (0 were 
synthesized. The compounds thus obtained and the physical data of their representative conrpounds are shown beiow. 
In the tables, the compounds obtained in Examples 19 to 30 and their physical data are also listed. 

In the tables, Connpound Nos. 474-935 are compourKJs of the formula (I) wherein M is O, arxj Q is a group of the 
formula (a): Compounds Nos. 936-980 are compounds of the formula (I) wherein M is NR^, and Q is a group of the for- 
mula (a): and Conrpound Nos. 981-1010 are compounds of the formula (I) wherein Q is a group of the fornrula (b). 
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Comp. 
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comp. 
No. 
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Comp. 
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Comp. 
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CH3 


2-Pyridyl 


5 9 0 


H 


OCH3 


OCH3 


0 




CH3 


2-Pyridyl 


5 9 1 


H 


OH 


NHCH3 


0 




CH3 


2-Pyrazinyl 


5 9 2 


H 


OCH3 


NHCH3 


0 




CH3 


2-PyrazinyI 


5 9 3 


H 


OCH3 


OCH3 


0 




CH3 


2-Pyra2inyl 
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No. 


X 




Y 


z 


n 


1 0 

_ 1 / 


1 1 

IV 


5 9 4 


H 


OH 


NHCHo 

J 


0 




CH3 


2-Pyrimidinyl 


5 9 5 


H 


OCH3 


NHCH3 


0 




CH3 


2-Pyrimidinyl 


5 9 6 


H 


OCH3 


OCH3 


0 




CH3 


2-Pyrimidinyl 


5 9 7 


H 


OH 


NHCH3 


0 


1 


CH3 


5-CF3-pyridin-2-yl 


5 9 8 


H 


OCH3 


NHCH3 


0 


1 


CH3 


5-CF3-pyridin-2-yl 


5 9 9 


H 


OCH3 


OCH3 


0 


1 


CH3 


5 -CF3-pyridin-2-y I 


fi n 0 
\j \j \j 


H 


OH 


NHCHo 


0 




CHn 

D 


4-OC2H5 -pyrimidin- 
2-yl 


6 0 1 


H 


0CH3 


NHCH3 


0 


1 


CH3 


4-OC2H2 -pyrimidin- 


6 0 2 


H 


0CH3 


0CH3 


0 


^ 


CH3 


4-OCnHc-pyrimidin- 
2-yl 


6 0 3 


H 


0CH3 


NHCH3 


s 


1 


CH3 


4-Cl -phenyl 


6 0 4 


H 


0CH3 


NHCH3 


0 


1 


CF3 


4-CI-phenyi 


6 0 5 


H 


0CHF2 


NHCH3 


0 


1 


CF3 


4-Cl-phenyl 


6 0 6 


H 


0CH3 


NHCH3 


s 


1 


CH3 


4-OCH3-phenyl 


6 0 7 


H 


0CH3 


SCH3 


0 


1 


CH3 


4-OCH3-phenyl 


6 0 8 


H 


0CH3 


SCH3 


0 




CH3 


4-Cl-phenyl 


6 0 9 


H 


0CH3 


NHCH3 


s 




CH3 


4-CH3-phenyl 


6 1 0 


H 


0CH3 


NHCH3 


s 




CH3 


4-CF3-phenyl 


6 1 1 


H 


OCH3 


SCH3 


0 




CH3 


4-CH3-phenyl 


6 1 2 


H 


OH 


NHCH3 


0 




CH2OCH3 


4-Cl-phenyl 


6 1 3 


H 


OCH3 


NHCH3 


0 




CH2OCH3 


4-Cl-phenyl 


6 1 4 


H 


OCH3 


0CH3 


0 




CH2OCH3 


4-Cl-phenyl 
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Comp. 
No. 






Y 


Li 


n 


r.12 

R 




6 1 5 


H 


OH 


NHCH3 


0 




C2H5 


4-CH3-phenyl 


6 1 6 


H 


OCH3 


NHCH3 


0 




C2H5 


4-CH3-phenyl 


6 1 7 


H 


OCH3 


OCH3 


0 




C2H5 


4-CH3-phenyi 


6 1 8 


H 


OH 


NHCH3 


0 




C4H9 


4-CH3-phenyl 


6 1 9 


H 


OCH3 


NHCH3 


0 




C4H9 


4-CH3-phenyl 


6 2 0 


H 


OCH3 


OCH3 


0 




C4H9 


4-CH3-pnenyl 


6 2 1 


H 


OH 


NHCH3 


0 




C4H9 


4-Cl-phenyl 


6 2 2 


H 


OCH3 


NHCH3 


0 




C4H9 


4-Cl-phenyi 


6 2 3 


H 


OCH3 


OCH3 


0 




C4H9 


4-Cl-phenyl 


6 2 4 


H 


OH 


NHCH3 


0 




C4H9 


4-OCH3-phenyl 


6 2 5 


H 


OCH3 


NHCH3 


0 




C4H9 


4-OCH3-phenyl 


6 2 6 


H 


OCH3 


OCH3 


0 




C4H9 


4-OCH3-phenyl 



Comp. 
No. 


X 


r1 


Y 


Z 


n 




6 2 7 


H 


OCH3 


NHCH3 


0 


1 




6 2 8 


H 


OCH3 


OCH3 


0 


1 


0 


6 2 9 


H 


OCH3 


NHCH3 


0 


1 


06 


6 3 0 


H 


OCH3 


OCH3 


0 


1 


06 
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Comp. 
No. 






Y 


z 


n 


R 


R 


6 3 1 


H 


OCH3 


OC2H5 


0 




CH3 


4-Cl-phenyl 


6 3 2 


H 


OCH3 


NHC2H5 


0 




CH3 


4-Cl-phenyl 


6 3 3 


H 


OC2H5 


OCH3 


0 




CH3 


4-Cl-phenyl 


6 3 4 


H 




NHCH3 


0 




CH3 


4-Cl-phenyl 


6 3 5 


H 




NHCH3 


0 




CH3 


4-Cl-phenyl 


6 3 6 


H 




OCH3 


0 




CH3 


4-Cl-phenyl 


6 3 7 


H 


OCH3 


OH 


0 




CH3 


4-Cl-phenyl 


6 3 8 


H 


OCH3 


N(CH3)2 


0 


1 


CH3 


4-Cl-phenyl 


6 3 9 


H 


OCOCH3 


NHCH3 


0 




CH3 


4-Cl-phenyl 


6 4 0 


H 


OTHP 


NHCH3 


0 




CH3 


4-Cl-phenyl 


6 4 1 


H 


OTHP 


OCH3 


0 


1 


CH3 


4-Cl-phenyl 


6 4 2 


H 


OCH3 


NHCH3 


0 




C2H5 


3-Cl-phenyl 


6 4 3 


H 


OCH3 


NHCH3 


0 




C2H5 


2-Cl-phenyl 


6 4 4 


H 


OCH3 


NHCH3 


0 




C2H5 


2-CH3-phenyl 


6 4 5 


H 


OCH3 


NHCH3 


0 




C2H5 


3-CH3-phenyl 


6 4 6 


H 


OCH3 


NHCH3 


0 




C2H5 


2-OCH3-phenyI 


6 4 7 


H 


OCH3 


NHCH3 


0 




C2H5 


3-OCH3-phenyl 


6 4 8 


H 


OCH3 


NHCH3 


0 


2 


CH3 


4-Cl-phenyl 


6 4 9 


H 


OCH3 


NHCH3 


0 


2 


CH3 


4-CH3-phenyl 


6 5 0 


H 


OCH3 


NHCH3 


0 


2 


CH3 


4-OCH3-phenyl 


6 5 1 


H 


OCH3 


NHCH3 


0 


2 


CH3 


4-CF3-phenyl 
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Comp. 
No. 


X 


r1 


Y 


Z 


n 


r'2 


Ri^ 


fi S 2 

\J \J c» 


5-CI 


OH 


NHCH, 

3 


0 




CHo 


4-Cl-phenyl 


fi ^ 


5-CHo 

D 


OCH^ 


NHCH, 

J 


0 




CH3 


4-Cl-phenyl 


fi ^ 4 

\J tj ^ 


5-OCH3 


OCH3 


OCH3 


0 


, 


CH^ 


4-Cl-phenyl 


fi ^ ^ 

\} \J o 




OH. 


NHCHo 
3 


0 




CHo 


4-OCHo-phenyl 


fi =^ fi 
\y o \j 


5-CHo 


OCHo 


NHCHo 


0 




CHo 


4-OCH'2-phenyl 


fi S 7 


5-OCH3 


OCH3 


OCH3 


0 




CHo 


4-OCH-,-phenyl 


fi R S 
o o o 


s.rt 


OH 


NHCH3 


0 




CHo 


2-Pyridyl 


fi ^ Q 

D U 17 


5-CHo 
3 


OCH^ 


NHCHo 


0 




CHo 


2-Pyridyl 


fi 0 
O O V 


5-OCH3 


OCHo 


OCH3 


0 




CHo 

5 


2-Pyridyl 


U O X 




OH 


NHCH3 


0 




CH, 


2-Pyrazinyl 


fi fi ? 

\j \J £i 


5-CH3 


OCH^ 


NHCHo 

D 


0 




CHo 


2-Pyrazinyl 


fi ? 


5-OCH3 


OCH3 


OCH3 


0 




CH3 


2-Pyrazinyl 


fi 4 




OH 


NHCH3 


0 




CH3 


4-CH3-phenyl 


6 6 5 


5-CH, 


0CH3 


NHCH3 


0 




CH3 


4-CH3-phenyl 


6 6 6 


5-OCH3 


0CH3 


OCH3 


0 




CH3 


4-CH3-phenyl 


6 6 7 


5-Cl 


OH 


NHCH3 


0 




CH3 


CH3 


6 6 8 


5-CH3 


OCH3 


NHCH3 


0 




CH3 


CH3 


6 6 9 


5-OCH3 


OCH3 


OCH3 


0 




CH3 


CH3 


6 7 0 


H 


OH 


NHCH3 


0 




CH3. C2^5 ^ mixture 


6 7 1 


H 


OCH3 


NHCH3 


0 




CH3. C2H5 EZ mixture 


6 7 2 


H 


OCH3 


OCH3 


0 




CH3, C2^5 mixture 
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1 

No. 


X 


rI 


Y 


Z 


n 


1 0 




6 7 3 


H 


OCH3 


OCH3 


0 


1 


CH3 


2-Cl-4-OCH3.phenyl 


6 7 4 


H 


OCH3 


NHCH3 


0 


1 


CH3 


2-Cl-4-OCH3-phenyI 


6 7 5 


H 


OCH3 


OCH3 


0 


1 


CH3 


2-Cl-4-CH3-phenyl 


6 7 6 


H 


OCH3 


NHCH3 


0 


1 


CH3 


2-Cl-4-CH3-phenyl 


6 7 7 


H 


OCH3 


OCH3 


0 


1 


CH3 


3-Cl-4-OCH3-phenyi 


6 7 8 


H 


OCH3 


NHCH3 


0 


1 


CH3 


3-Cl-4-OCH3-phenyl 


6 7 9 


H 


OCH3 


OCH3 


0 


1 


CH3 


3-CH3-4-Cl-phenyl 


6 8 0 


H 


OCH3 


N.HCH3 


0 


1 


CH3 


3-CH3-4-Cl-phenyl 


6 8 1 


H 


OCH3 


NHCH3 


0 


1 


CH3 


4-CH20CH3-phenyl 


6 8 2 


H 


OCH3 


NHCH3 


0 


1 


CH3 


4-OCHF2-phenyl 


6 8 3 


H 


OCH3 


NHCH3 


0 


1 


CH3 


2,4-(OCH3)2-phenyl 


6 8 4 


H 


OCH3 


NHCH3 


0 


1 


CH3 


3,4-(OCH3)2-phenyl 


6 8 5 


H 


OCH3 


NHCH3 


0 


, 


CH3 


2,5-(OCH3)2-phenyi 


6 8 6 


H 


OCH3 


NHCH3 


0 




CH3 


2,4-(CH3)2-phenyl 


6 8 7 


H 


OCH3 


OCH3 


0 




CH3 


2.4-(CH3)2-phenyl 


6 8 8 


H 


OCH3 


NHCH3 


0 




CH3 


4-Phenoxyphenyl 


6 8 9 


H 


OCH3 


OCH3 


0 




CH3 


2-F-4-OCH3-phenyl 


6 9 0 


H 


OCH3 


NHCH3 


0 




CH3 


2-F-4-OCH3-phenyl 


6 9 1 


H 


OCH3 


OCH3 


0 




CH3 


3-F-4-OCH3-phenyl 


6 9 2 


H 


OCH3 


NHCH3 


0 




CH3 


3-F-4-OCH3-phenyl 
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Comp 
No. 


V 


1 

rv 


y 


1 

1 -7 




0I2 

IX 


ol3 


6 9 3 


H 


OCH3 


NHCH3 




1 


H 


4-OCH3-phenyl 


6 9 4 


H 


OCH3 


NHCH3 




1 


H 


4-CH3-phenyl 


6 9 5 


H 


OCH3 


NHCH3 


0 


1 


H 


4-CF3 -phenyl 


6 9 6 


H 


OCH3 


NHCH3 


0 


1 


CH3 


2-Br-phenyl 


6 9 7 


H 


OCH3 


NHCH3 


0 


1 


CH3 


3-Br-phenyl 


6 9 8 


H 


OCH3 


NHCH3 


0 


1 


CH3 


4-Br-phenyl 


6 9 9 


H 


OCH3 


NHCH3 


0 


1 


CH3 


2-F-phenyl 


7 0 0 


H 


OCH3 


NHCH3 




1 


CH3 


3-F-phenyl 


7 0 1 


H 


OCH3 


OCH3 


0 


1 


CH3 


4-F-phenyl 


7 0 2 


H 


OCH3 


NHCH3 


0 


1 


CH3 


4-OC2H3-phenyi 


7 0 3 


H 


OCH3 


NHCH3 


0 


1 


CH3 


4-OC3H-7-phenyl 


7 0 4 


H 


OCH3 


NHCH3 




1 


CH3 


4-OC4H9-phenyl 


7 0 5 


H 


OCH3 


NHCH3 


0 




CH3 


4-OCH2CH=CH2-phenyl 


7 0 6 


H 


OCH3 


NHCH3 


0 




CH3 


4-OCH2C=CH-phenyl 


7 0 7 


H 


OCH3 


OCH3 


0 




CH3 


4-C2H^-phenyi 


7 0 8 


H 


OCH3 


NHCH3 






CH3 


4-C3Hy-phenyl 


7 0 9 


H 


OCH3 


OCH3 






CH3 


4-C4H^-phenyl 


7 1 0 


H 


OCH3 


NHCH3 


0 




CH3 


4-C{CH3)3-phenyl 


7 1 1 


H 


OCH3 


OCH3 


0 




CH3 


2.3,5-(CH3)3-phenyl 


7 1 2 


H 


OCH3 


NHCH3 


0 




CH3 


3,4,5-(CH3)3-phenyi 
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Comp. 
No. 


I 

1 ^ 


^ 1 

K- 


X r 
I 


1 

1 ^ 


n 




1 -3 


7 1 3 


H 


OCH3 


NHC2"5 


0 




CH3 


4-F-phenyl 


7 1 4 


H 


OC2H5 


NHCH3 


0 


1. 


CH3 


4-F-phenyl 


7 1 5 


H 


OCH3 


NHC:2^5 


0 




CH3 


4-Br-phenyI 


7 1 6 


H 




NHCH-^ 


0 






4-Br-phenyl 


7 1 7 


H 


0CH3 


NHC2H5 


0 




CH3 


4-CH3-phenyl 


7 1 8 


H 




NHCH, 


0 




CHo 


4-CH^-phenyl 


7 1 9 


H 


OCHn 

J) 


NHCUH^ 


0 


, - 




4-CHo-phenyl 


7 2 0 


H 




.NHCH3 


0 






4-CH-,-phenyl 


7 2 1 


H 


OCHo 


NHCoH^ 


0 




CHo 


4-OCHq-phenyl 


7 2 2 


H 




NHCHn 


0 




CH^ 


4-OCHo-phenvl 


7 2 3 


H 


0CH3 


NHC2H5 


0 




C2H5 


4-OCH3-phenyl 


7 2 4 


H 




NHCHo 


0 






4-OCHo-phenyl 


7 2 5 


H 


0CH3 


NHC2H^ 


0 




CH3 


4-CF3-phenyl 


7 2 6 


H 




NHCH3 


0 




CH3 


4-CF3-phenyl 


7 2 7 


H 


OCH3 


NHC2H5 


0 




C2H5 


4-CF3-phenyl 


7 2 8 


H 


OC2H5 


NHCH3 


0 




C2H5 


4-CF3-phenyl 


7 2 9 


H 


0CH3 


NHC2H5 


0 




CH3 


4-OC2H3-phenyl 


7 3 0 


H 


OC2H3 


NHCH3 


0 




CH3 


4-OC9H3-phenyi 


7 3 1 


H 


OCH3 


NHC2H5 


0 




C2H5 


4-OC2H5 -phenyl 


7 3 2 






NHCH3 


0 




C2H5 


4-OC2H3 -phenyl 
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Comp. 
No. 


X 


r' 


Y 


■7 


n 


r12 


Ri3 


7 3 3 


H 


OCH3 


OCH3 




1 


C3H7 


4-Ci-phenyl 


7 3 4 


H 


OCH3 


OCH3 


0 


1 


2-Thienyi 


CH3 


7 3 5 


H 


OCH3 


NHCH3 




1 


2-ThienyI 


CH3 


7 3 6 


H 


OCH3 


NHCH3 


0 


1 




4-Cl-phenyl 


7 3 7 


H 


OCH3 


OCH3 


0 


1 




Phenyl 


7 3 8 


H 


OCH3 


NHCH3 




1 


CH20CH^ 


Phenyl 


7 3 9 


H 


OCH3 


NHC2H5 




1 


C2H5 


4-Cl-phenyi 


7 4 0 


H 




NHCH3 


0 


1 


CH3 


2,4-(CH3)2-phenyl 


7 4 I 


H 


OC2H5 


NHCH3 


0 


1 


CH3 


3,4-(CH3)2-phenyl 


7 4 2 


H 




NHCH3 


0 


1 


CH3 


2-CH3-4-OCH3-phenyl 


7 4 3 


H 


OC2H5 


NHCH3 


0 


1 


CH3 


2-OCH3-4-CH3-phenyl 


7 4 4 


H 




NHCH3 


0 


1 


CH3 


2-Cl-4-OCH3-phenyl 


7 4 5 


H 


0CH3 


NHCH3 


0 


1 


C2H5 


2,4-(CH3)2-phenyl 


7 4 6 


H 


0CH3 


NHCH3 






C2H5 


3,4-(CH3)2-phenyl 


7 4 7 


H 


0CH3 


NHCH3 


0 




C2H5 


2-CH3-4-OCH3-phenyl 


7 4 8 


H 


0CH3 


NHCH3 


0 




C2H5 


2-OCH3-4-CH3-phenyl 


7 4 9 


H 


0CH3 


NHCH3 






C3H7 


2,4-(CH3)2-phenyl 


7 5 0 


H 


0CH3 


NHCH3 


0 




C3H7 


3.4-(CH3)2-phenyl 


7 5 1 


H 


OCHg 


NHCH3 


0 




C3H7 


2-CH3-4-OCH3-phenyl 


7 5 2 


H 


OCH3 


NHCH3 


0 




C3H7 


2-OCH3-4-CH3-phenyi 
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IN t>. 


X 




Y 


z 


n 


Ri2 




7 5 3 


H 


OCUHc 


NHCHo 


0 




CH3 


4-CH3-phenyl 


7 5 4 


H 




NHCH3 


0 




CH3 


4-OCH3-phenyl 


7 5 5 


H 


OC^Hc 


NHCH, 


0 


1 


CH3 


4-CF3-phenyi 


7 5 6 


H 




NHCHo 


0 




CH3 


4-Cl-phenyl 


7 5 7 


H 




NHCH3 


0 




CH3 


4-CH3-phenyl 


7 5 8 


H 


OCoH'i 


NHCHo 


0 




CH3 


4-OCH3-phenyl 


7 5 9 


H 




NHCH^ 


0 




CH3 


4-CF3-phenyl 


7 6 0 


H 


OCHo 


NHCH3 


0 




C2H5 


4-CF3-phenyl 


7 6 1 


H 


OCHo 


NHCHo 

-5 


0 




C-jH-y 


4-Cl-phenyl 


7 6 2 


H 


OCHo 


NHCHo 


0 




C^H-y 


4-CH3-phenyl 


7 6 3 


H 


OCHo 


NHCH3 


0 






4-OCH3-phenyl 


7 6 4 


H 


OCHo 


NHCHo 


0 




C-jHo 


4-CFo-phenyl 


7 6 5 


H 


OC2H^ 


NHCH3 


s 


1 


CH3 


4-CI-phenyl 


7 6 6 


H 


OC2H5 


NHCH3 


s 




CH3 


4-CH3-phenyl 


7 6 7 


H 


OC2H5 


NHCH3 


s 




CH3 


4-OCH3-phenyl 


7 6 8 


H 


OC2H5 


NHCH3 


s 




CH3 


4-CF3-phenyl 


7 6 9 


H 


OC2H5 


NHCH3 


s 




^2^5 


4-Cl-phenyl 


7 7 0 


H 


OC2H5 


NHCH3 


s 






4-CH3-phenyl 


7 7 1 


H 


002^^ 


NHCH3 


s 




^2^5 


4-OCH3 -phenyl 


7 7 2 


H 


0C2H5 


NHCH3 


s 




C2H3 


4-CF3-phenyl 
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Comp. 
No. 


X 


r' 


1 




11 


_ \0 


Ri3 


5 


7 7 3 


H 


OCH3 


NHCH3 


0 


1 


CH3 


2,5-(CH3)2-phenyl 




7 7 4 


H 


OC2H3 


NHCH3 


0 


1. 


CH3 


2,5-(CH3)2-phenyl 


10 


7 7 5 


H 


OCH3 


NHCH3 


0 


1 


C2H5 


2,5-(CH3)2-phenyl 


7 7 6 


H 


OCH3 


NHCH3 


S 


1 


CH3 


2,5-(CH3)2-phenyl 




111 


H 


OCH3 


NHCH3 


0 


1 


CH3 


3,5-(CH3)2-phenyl 


15 


11% 


H 


OC2H3 


NHCH3 


0 


1 


CH3 


3,5-(CH3)2-phenyl 




11^ 


H 


0CH3 


NHCH3 


s 


1 


CH3 


3,5-(CH3)2-phenyl 




7 8 0 


H 


0CH3 


NHCH3 


0 


1 


C2H5 


3,5-(CH3)2-phenyl 


20 


7 8 1 


H 


0CH3 


NHCH3 


0 


1 


CH3 


3-CH3-4-OCH3-phenyl 




7 8 2 


H 


OC2H3 


NHCH3 


0 


1 


CH3 


3-CH3-4-OCH3-phenyI 




7 8 3 


H 


0CH3 


NHCH3 


0 


1 


C2H5 


3-CH3-4-OCH3-phenyl 


25 


7 8 4 


H 


0CH3 


NHCH3 


s 


1 


CH3 


3-CH3-4-OCH3-phenyI 




7 8 5 


H 


0CH3 


NHCH3 


0 


1 


CH3 


2-Naphthyl 




7 8 6 


H 


0CH3 


NHCH3 


0 




C2H5 


2-NaphthyI 


30 


7 8 7 


H 


ck:h3 


NHCH3 


s 




CH3 


2-Naphthyl 




7 8 8 


H 


OC2H5 


NHCH3 


0 




CH3 


2-Naphihyl 




7 8 9 


H 


0CH3 


SCH3 


0 




C2H5 


4-Cl-phenyl 


35 


7 9 0 


H 


0CH3 


SCH3 


0 




C2H5 


4-CH3-phenyl 




7 9 1 


H 


0CH3 


SCH3 


0 




C2H5 


4-OCH3-phenyi 


40 


7 9 2 


H 


0CH3 


SCH3 


0 




C2H5 


4-CF3-phenyl 



45 



50 
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Coiiip. 
No. 


X 




Y 


Z 


n 


1 

R'2 




7 9 3 


H 


CI 


NHCH3 


0 


1 


CH3 


4-Cl-phenyl 


7 9 4 


H 


SCH3 


NHCH3 


0 


1 


CH3 


4-Cl-phenyl 


7 9 5 


H 


SCH3 


NHCH3 


0 


1 


C2H5 


4-Cl-phenyl 


7 9 6 


H 


NHCH3 


. NHCH3 


0 


1 


CH3 


4-Cl-phenyl 


7 9 7 


H 


SCH3 


NHCH3 


0 


1 


CH3 


4-CF2-phenyl 


7 9 8 


H 


NHCH3 


NHCH3 


0 


1 


CH3 


4-CF3-phenyl 


7 9 9 


H 


SCH3 


NHCH3 


0 


1 


CH3 


S-CF^-phenyl 


8 0 0 


H 


NHCH3 


NHCH3 


0 


1 


CH3 


S-CF^-phenyl 


8 0 1 


H 


SCH3 


NHCH3 


0 


1 


CH3 


4-CH3-phenyI 


8 0 2 


H 


NHCH3 


NHCH3 


0 


1 


CH3 


4-CH3-phenyl 


8 0 3 


H 


SCH3 


NHCH3 


0 


1 


CH3 


4-OCH3-phenyl 


8 0 4 


H 


NHCH3 


NHCH3 


0 


1 


CH3 


4-OCH3-phenyl 


8 0 5 


H 


SCH3 


NHCH3 


0 


1 


CH3 


4-OCHF2-phenyl 


8 0 6 


H 


NHCH3 


NHCH3 


0 




CH3 


4-OCHF2-phenyl 


8 0 7 


H 


CI 


NHCH3 


0 




CH3 


4-N02-phenyl 


8 0 8 


H 


SCH3 


NHCH3 


0 




CH3 


4-N02-phenyl 


8 0 9 


H 


SCH3 


NHCH3 


0 




CH3 


3.4-(CH3)2-phenyl 


8 1 0 


H 


NHCH3 


NHCH3 


0 




CH3 


3,4-(CH3)2-phenyI 


8 1 1 


H 


SCH3 


NHCH3 


0 




CH3 


3.4-Cl2-phenyl 


8 1 2 


H 


NHCH3 


NHCH3 


0 




CH3 


3,4-Cl2-phenyl 
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Comp. 1 
No.' 


X 


1 

1 1 
R' 


^ r 
I 


z 


rt 


_ 19 


« 1*^ 


8 1 3 


H 


OCH3 


NHCH3 


0 


1 


SCH3 


4-Cl-phenyl 


8 1 4 


H 




NHCH3 


0 


1 


SCH3 


4-Cl-phenyl 


8 1 5 


H 


OCH3 


NHCH3 


0 


1 


SC2Hg 


4-Cl-phenyl 


8 1 6 


H 


OCH3 


NHCH3 


0 


1 


SC^H^ 


4-Cl-phenyl 


8 1 7 


H 


OCH3 


OCH3 


0 


1 


SCH3 


4-Cl-phenyl 


8 1 8 


H 


OCH3 


NHCH3 


s 


1 


SCH3 


4-Cl-phenyl 


8 1 9 


H 


OCH3 


NHCH3 


0 


1 


SCH3 


4-CH3-phenyl 


8 2 0 


H 


OC2H5 


NHCH3 


0 


I 


SCH3 


4-CH3-phenyl 


8 2 1 


H 


OCH3 


OCH3 


0 


1 


SCH3 


4-CH3-phenyl 


8 2 2 


H 


OCH3 


NHCH3 


0 


1 


SC2H^ 


4-CH3-phenyl 


8 2 3 


H 


OCH3 


NHCH3 


s 


1 


SCH3 


4-CH3-phenyl 


8 2 4 


H 


OCH3 


NHCH3 


0 


1 


SCH-^ 


4-CF3-phenyl 


8 2 5 


H 




NHCH3 


0 


1 


SCH3 


4-CF3-phenyl 


8 2 6 


H 


OCH3 


NHCH3 


0 






4-CF3-phenyl 


8 2 7 


H 


OCH3 


NHCH3 


s 




SCH3 


4-CF3-phenyl 


8 2 8 


H 


OCH3 


OCH3 


0 




SCH3 


4-CF3-phenyl 


8 2 9 


H 


OCH3 


NHCH3 


0 




SCH3 


3-CF3-phenyl 


8 3 0 


H 


OC2H5 


NHCH3 


0 




SCH3 


3-CF3-phenyl 


8 3 1 


H 


OCH3 


NHCH3 


0 






3-CF3-phenyl 


8 3 2 


H 


OCH3 


NHCH3 


s 




SCH3 


3-CF3-phenyl 
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Comp. 
No. 


V 

j\ 


_ 1 
K* 


1 




11 


_ \n 


_ 1*^ 


8 3 3 


H 


OCH3 


NHCH3 


0 


1 


SOCH3 


4-Cl-phenyl 


8 3 4 


H 


OCH3 


NHCH3 


0 


1 


SO2CH3 


4-Cl-phenyl 


8 3 5 


H 


OCH3 


NHCH3 


0 


1 


SOC2H5 


4-Cl-phenyl 


8 3 6 


H 


OCH3 


NHCH3 


0 


1 




4-Cl-phenyl 


8 3 7 


H 


OCH3 


NHCH3 


0 


1 


SCH3 


4-OCH3 -phenyl 


8 3 8 


H 


OCH3 


NHCH3 


s 


1 


SCH3 


4-OCH3-phenyl 


8 3 9 


H 


OCH3 


NHCH3 


0 


1 


SC2H5 


4-OCH3-phenyl 


8 4 0 


H 


OC2H3 


,NHCH3 


0 


1 


SCH3 


4-OCH3-phenyl 


8 4 1 


H 


OCH3 


NHCH3 


0 


1 


SCH3 


4-OCHF2-phenyl 


8 4 2 


H 


OCH3 


NHCH3 


0 


1 


SC2H5 


4-OCHF2-phenyl 


8 4 3 


H 


OCH3 


NHCH3 


s 


1 


SCH3 


4-OCHF2-phenyl 


8 4 4 


H 


OC2H5 


NHCH3 


0 


1 


SCH3 


4-OCHF2-phenyl 


8 4 5 


H 


OCH3 


NHCH3 


0 


1 


SCH3 


3-Cl-phenyl 


8 4 6 


H 


OCH3 


NHCH3 


0 




SC2H5 


3-Cl-phenyl 


8 4 7 


H 


OCH3 


NHCH3 


0 




SCH3 


2-Cl-phenyl 


8 4 8 


H 


OCH3 


NHCH3 


0 




SC2H3 


2-Cl-phenyl 


8 4 9 


H 


OCH3 


NHCH3 


0 




SCH3 


4-C2H5-phenyl 


8 5 0 


H 


OC2H3 


NHCH3 


0 




SCH3 


4-C2H3-phenyl 


8 5 1 


H 


OCH3 


NHCH3 


0 






4-OC2H3-phenyl 


8 5 2 


H 


OCH3 


NHCH3 


0 




SCH3 


4-OC2H5-phenyl 
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Coin p. 
No. 


X 


R' 


Y 


Z 


n 


1 n 


R- 


8 5 3 


H 


OCH3 


NHCH3 


0 


1 


SCH3 


3.4-(CH3)2-phenyI 


8 5 4 


H 


OCH3 


NHCH3 


0 




SC2H3 


3.4-(CH3)2-phenyl 


8 5 5 


H 


OCH3 


NHCH3 


0 


1 


SCH3 


3.Cl-4-OCH3-phenyl 


8 5 6 


H 


OCH3 


NHCH3 


0 


1 


SC2H5 


3-Cl-4-OCH3-phenyl 


8 5 7 


H 


OCH3 


NHCH3 


0 




SCH3 


3.4-Cl2-phenyl 


8 5 8 


H 


OCH3 


NHCH3 


0 


I 


SC2H5 


3,4-Cl2-phenyl 


8 5 9 


H 


OCH3 


NHCH3 


0 




SC2H5 


4-N02-phenyl 


8 6 0 


H 


OCH3 


NHCH3 


0 




SCH3 


4-N02-phenyl 


8 6 1 


H 


OCH3 


NHCH3 


0 


1 


SCH3 


4-Phenoxyphenyl 


8 6 2 


H 


OCH3 


NHCH3 


0 




SC2H5 


4-Phenoxyphenyl 


8 6 3 


H 


OCH3 


NHCH3 


0 




SCH3 


2- Fury I 


8 6 4 


H 


OCH3 


NHCH3 


0 


1 


SCH3 


2-Thienyl 


8 6 5 


H 


OCH3 


NHCH3 


0 


1 


SCH3 


2-Pyridyl 


8 6 6 


H 


OCH3 


NHCH3 


0 




SCH3 


3-PyridyI 


8 6 7 


H 


OCH3 


NHCH3 


0 




SCH3 


4-Pyridyl 


8 6 8 


H 


OCH3 


NHCH3 


0 




SCH3 


2-Pyridazinyl 


8 6 9 


H 


OCH3 


NHCH3 


0 




SCH3 


2-Pyrimidinyl 


8 7 0 


H 


OCH3 


NHCH3 


0 




SCH3 


5-Pyrimidinyl 


8 7 1 


H 


OCH3 


NHCH3 


0 




SCH3 


1-Naphthyl 


8 7 2 


H 


OCH3 


NHCH3 


0 




SCH3 


2-Naphihyl 



1Q2 
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X 


R' 


Y 




n 




„ 1-^ 


8 7 3 


H 


OCH3 


NHCH3 




1 




8 7 4 


H 


OCH3 


NHCH3 




1 


CH3, ^^2^5 


8 7 5 


H 


OCH3 


NHCH3 




1 


CH3, SC^H^ 


8 7 6 


H 


UCri3 






1 


C2H5, SCH3 


8 7 7 


H 


OCH3 


NHCH3 




1 


C2H3, SC2H5 


8 7 8 


H 


OCH3 


NHCH3 




1 




8 7 9 


H 


OCH3 


NHCH3 




1 


C^Hg, SCH3 


8 8 0 


H 


OCH3 


NHCH3 




1 


C^Hg, SC2H^ 


o O i 


u 
ii 


OCH3 


NHCH3 


n 

w 


1 
1 


SC^Hg 


8 8 2 


H 


OCH3 


NHCH3 


0 


1 


CH3 


-N p 


8 8 3 


H 


OCH3 


NHCH3 


0 


I 


CH3 


-NO 

CH3 


8 8 4 


H 


OCH3 


NHCH3 


0 


1 


CH3 




8 8 5 


H 


OCH3 


NHCH3 


0 


1 


CH3 


/ — ^ 

-N,^^ N-CH3 
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Mr* 
In U. 


X 


_) 1 
K* 


V 
X 


zl 


J 


T,12 

IV 




8 8 6 


H 


OCH3 


NHCH3 


0 


1 


C2H5 




0 0 7 

O o / 


M 


OCH3 


NHCH3 


n 




Z J 


-N p 


O O Q 

boo 


H 


OCH3 


NHCH3 


\j 




" D 


-N p 


8 8 9 


H 


OCH3 


NHCH3 


0 




C2H5 


-N^N-CH3 


8 9 0 


H 


OCH3 


NHCH3 


0 


1 


C4H9 


-0 


8 9 1 


T 1 

H 


0CH3 


NHCH-, 


r\ 
w 




M 9 


— N p 


R Q 2 


H 


OCHo 


NHCH^ 






*+ y 




8 9 3 


H 


OCH3 


NHCH3 






C4H9 


/-^ 

-N^^N-CHs 


8 9 4 


H 


OCH3 


NHCH3 






CF3 


/ — V 


8 9 5 


H 


OCH3 


NHCH3 


0 




CF3 


-NO 

^:H3 
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No. 


X 


R' 


Y 


z 


n 


1 "> 


_ n 


8 9 6 


H 




IN n^rio 


0 






— M 0 


8 9 7 


H 


OCH3 


NHCH3 


0 




CF3 


-N^N-CH3 


8 9 8 


H 


OCH3 


NHCH3 


0 




/ — \ 


4-Cl-phenyl 


8 9 9 


H 


OCH3 


NHCH3 


0 


1 


-NO 


4-Cl-phenyl 


9 0 0 


H 


OCH3 


NHCH3 


0 




/ \ 


3-Cl-phenyl 


9 0 1 


H 


OCH3 


NHCH3 


0 




-NO 

x;h3 


3-Cl-phenyl 


9 0 2 


H 


OCH3 


NHCH3 


0 


1 


CH3 




9 0 3 


H 


OCH3 


NHCH3 


0 




CH3 


"CHs 


9 0 4 


H 


OCH3 


NHCH3 


0 




/ — ^ 
-<x_p 


4-CH3-phenyl 


9 0 5 


H 


OCH3 


NHCH3 


0 




— N 0 

t:H3 


4-CH3-phenyl 
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Comp. 
No." 


X 


r1 


Y 




n 




ol3 


9 0 6 


H 


OCH3 


NHCH3 


0 


1 


/ — V 


4-CF3-phenyI 


9 0 7 


H 






0 


I 


-NO 


4-Cr3-pnenyl 


9 0 8 


H 


OCH3 


NHCH3 


0 


1 




3-CF3-phenyl 


9 0 9 


H 


OCH^ 


NHCH3 


0 


1 


-NO 


3-CF3-phenyl 


9 1 0 


H 


OCH3 


NHCH3 


0 


1 




4-OCH3-phenyl 


9 1 1 


H 


OCH^ 


NHCH3 


0 


I 


-NO 


4-OCH3 -phenyl 


9 1 2 


H 


OCH3 


NHCH3 


0 


1 




4-OCHF2-phenyI 


9 1 3 


H 


OCH3 


NHCH3 


0 


1 


-NO 

CH3 


4-OCHF2-phenyl 


9 1 4 


H 


OCH3 


NHCH3 


0 


1 


/-^ 
— N 0 


4-N02-phenyl 


9 1 5 


H 


OCH3 


NHCH3 


0 


1 


^H3 
-NO 

x;h3 


4- NO2 -phenyl 
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No. 


X 


R' 


Y 


2 


n 


1 0 


j^l3 


9 1 6 


H 


OCH3 


NHCH3 


0 


1 


NHCH3 


4-Cl-phenyl 


9 1 7 


H 




NHCH3 


0 


1 


NHCH3 


4-CI-phenyl 


9 1 8 


H 


OCH3 


NHCH3 


0 


1 


NHC2H5 


4-Cl-phenyl 


9 1 9 


H 


OCH3 


NHCH3 


0 


1 


NHC4H9 


4-Cl-phenyI 


9 2 0 


H 


OCH3 


NHCH3 


0 


1 


NHCH3 


4-CF3-phenyl 


9 2 1 


H 


OCH3 


NHCH3 


0 


1 


NHC2H5 


4-CF3-phenyl 


9 2 2 


H 


OCH3 


NHCH3 


0 


1 


NHCH3 


3-CF3-phenyl 


9 2 3 


H 


OCH3 


NHCH3 


0 


1 


NHC2H5 


3-CF3-phenyl 


9 2 4 


H 


OCH3 


OCH3 


0 


1 


NHCH3 


4-CH3-phenyl 


9 2 5 


H 


OCH3 


NHCH3 


0 


1 


NHC2H5 


4-CH3-phenyl 


9 2 6 


H 


OCH3 


NHCH3 


0 


1 


NHCH3 


4-OCH3-phenyl 


9 2 7 


H 


OCH3 


NHCH3 


0 


1 


NHC2H5 


4-OCH3-phenyl 


9 2 8 


H 


OCH3 


NHCH3 


0 


1 


NHCH3 


4-OCHF2-phenyl 


9 2 9 


H 


OCH3 


NHCH3 


0 




NHC2H5 


4-OCHF2-phenyI 


9 3 0 


H 


OCH3 


NHCH3 


0 




NHCH3 


4-N02-phenyI 


9 3 1 


H 


OCH3 


OCH3 


0 




NHC2H5 


4-N02-phenyI 


9 3 2 


H 


OCH3 


NHCH3 


0 




NHCH3 


3,4-(CH3)2-phenyl 


9 3 3 


H 


OCH3 


NHCH3 


0 




NHC2H5 


3,4-(CH3)2-phenyl 


9 3 4 


H 


OCH3 


NHCH3 


0 




NHCH3 


3,4-Cl2-phenyI 


9 3 5 


H 


OCH3 


NHCH3 


0 




NHC2H5 


3.4-Cl2-phenyi 
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No. 


X 




Y 


z 


n 


r2 


« 19 


r!3 


9 3 6 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 




9 3 7 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 




9 3 8 


H 


V-H-M3 




0 


1 








9 3 9 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 


<> 


9 4 0 


H 


OCH3 


NHCH3 


0 


1 


CH3 


CH3 


4-Cl-phenyl 


9 4 1 


H 


OCH3 


NHCH3 


0 


1 


C0CH3 


CH3 


4-Cl-phenyI 


9 4 2 


H 


OCH3 


NHCH3 


0 


1 




CH3 


4-Cl-phenyl 


9 4 3 


H 


OCH3 


NHCH3 


s 


1 


COCH3 


CH3 


4.CI-phenyl 


9 4 4 


H 


OCH3 


NHCH3 


0 


1 


CO-phenyl 


CH3 


4-Cl-phenyl 


9 4 5 


H 


OC2H5 


NHCH3 


0 


1 


COCH3 


CH3 


4-Cl-phenyl 


9 4 6 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


C2H5 


4-Cl-phenyl 
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Comp. 
No. 


X 


1 

r' 


Y 


T 


n 






1 3 


9 4 7 


H 


OCH3 


0CH3 


0 


1 


COCH3 


CH3 


4-Cl-phenyl 


9 4 8 


H 


OCH3 


SCH3 


0 


1 


COCH3 


CH3 


4-CI-phenyl 


9 4 9 


H 


OCH3 


NHCH3 


0 


1 


CH3 


CH3 


4-CH3-phenyl 


9 5 0 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 


4-CH3-phenyl 


9 5 1 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


C2H5 


4-CH3-phenyl 


9 5 2 


H 


OCH3 


0CH3 


0 


1 


COCH3 


CH3 


4-CH3-phenyl 


9 5 3 


H 


OCH3 


SCH3 


0 


1 


COCH3 


CH3 


4-CH3-phenyl 


9 5 4 


H 


OCH3 


NHCH3 


S 


1 


COCH3 


CH3 


4-CH3-phenyl 


9 5 5 


H 


OCH3 


NHCH3 


0 


1 


CH3 


CH3 


4-CF3-phenyl 


9 5 6 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 


4-CF3-phenyl 


9 5 7 


H 


OCH3 


NHCH3 


0 




COCH3 


C2H5 


4-CF3-phenyl 


9 5 8 


H 


OCH3 


0CH3 


0 




COCH3 


CH3 


4-CF3-phenyl 


9 5 9 


H 


OCH3 


SCH3 


0 




COCH3 


CH3 


4-CF3-phenyl 


9 6 0 


H 


OCH3 


NHCH3 


S 




COCH3 


CH3 


4-CF3-phenyl 


9 6 1 


H 


OCH3 


NHCH3 


0 




CH3 


CH3 


4-OCH3-phenyl 


9 6 2 


H 


OCH3 


NHCH3 


0 




COCH3 


CH3 


4-OCH3-phenyl 


9 6 3 


H 


OCH3 


NHCH3 


0 




COCH3 


C2H5 


4-OCH3-phenyl 
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Comp. 
No. 


V 


r> 1 


V 


T 

*^ 


r» 

■ 4 




1 0 
r% 12 
IX 


1 t 


9 6 4 


H 


OCH3 


OCH3 


0 


1 


COCH3 


CH3 


4-OCH3-phenyl 


9 6 5 


H 


OCH3 


SCH3 


0 


1 


COCH3 


CH3 


4-OCH3-phenyl 


9 6 6 


H 


OCH3 


NHCH3 


S 


1 


COCH3 


CH3 


4-OCH3-phenyl 


9 6 7 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 


3-CF3-phenyl 


9 6 8 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 


3, 4-CI2 -phenyl 


9 6 9 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 


3,4-(CH3)2-phenyl 


9 7 0 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 


4-OCHF2-phenyl 


9 7 1 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 


4-Phenoxyphenyl 


9 7 2 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 


CH3 


9 7 3 


H 


OCH3 


NHCH3 


0 


1 


COCH3 


CH3 


C4H9 


9 7 4 


H 


OCH3 


NHCH3 


0 




COCH3 


COCH3 


4-Cl-phenyl 


9 7 5 


H 


OCH3 


NHCH3 


0 




COCH3 


CO-phenyi 


4-Cl-phenyl 


9 7 6 


H 


OCH3 


NHCH3 


0 




COCH3 


SCH3 


4-Cl-phenyl 


9 7 7 


H 


OCH3 


NHCH3 


s 




COCH3 


SCH3 


4-Cl-phenyl 


9 7 8 


H 


OCH3 


NHCH3 


0 




COCH3 


SCH3 


4-CH3-phenyl 


9 7 9 


H 


OCH3 


NHCH3 


0 




COCH3 


SCH3 


4-CF3-phenyI 


9 8 0 


H 


OCH3 


NHCH3 


0 




COCH3 


SCH3 


4-OCH3-phenyl 
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Comp. 
No. 


Y 


1 


Y 


Z 


n 


M 


,,14 
R 


P, 


9 8 1 


H 


0CH3 


NHCH3 


0 


I 


0 


CH3 


4-Cl-phenyl 


9 8 2 


H 


0CH3 


NHCH3 


0 


1 


0 


Cyclopropyl 


4-Cl-phenyl 


9 8 3 


H 


0CH3 


NHCH3 


0 


1 


S 


CH3 


4-Cl-phenyl 


9 8 4 


H 


0CH3 


N.HCH3 


0 


1 


S 


Cyclopropyl 


4-Cl-phenyl 


9 8 5 


H 


0CH3 


NHCH3 


0 


1 


s 


SCH3 


4-Cl-phenyl 


9 8 5 


H 


0CH3 


NHCH3 


0 


1 


s 


Phenyl 


4-Cl-phenyl 


9 8 7 


H 


0CH3 


NHCH3 


0 


1 


NH 


Cyclopropyl 


4-Cl-phenyl 


9 8 8 


H 


0CH3 


OCH3 


0 


1 


S 


CH3 


4-Cl-phenyl 


9 8 9 


H 


0CH3 


OCH3 


0 


1 


S 


Cyclopropyl 


4-Cl-phenyl 


9 9 0 


H 


0CH3 


OCH3 


0 


1 


S 


SCH3 


4-Cl-phenyl 


9 9 1 


H 


0CH3 


SCH3 


0 


1 


S 


CH3 


4-Cl-phenyl 


9 9 2 


H 


0CH3 


SCH3 


0 


1 


S 


Cyclopropyl 


4-Cl-phenyl 


9 9 3 


H 


0CH3 


SCH3 


0 


1 


s 


SCH3 


4-Cl-phenyl 


9 9 4 


H 


0CH3 


NHCH3 


0 


I 


s 


CH3 


4-CH3-phenyl 


9 9 5 


H 


0CH3 


NHCH3 


0 


1 


s 


Cyclopropyl 


4-CH3-phenyl 
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Comp. 
No. 


X 




Y 


Z 


n 


M 






9 9 6 


H 


OCH3 


NHCH3 


0 


1 


S 


SCH3 


4-CH3-phenyl 


9 9 7 


H 


OCH3 


NHCH3 


0 


1 


S 


CH3 


4-CF3-phenyi 


9 9 8 


H 


OCH3 


NHCH3 


0 


1 


S 


Cyclopropyl 


4-CF3-phenyl 


9 9 9 


H 


OCH3 


NHCH3 


0 


1 


S 


SCH3 


4-CF3-phenyl 


10 0 0 


H 


OCH3 


NHCH3 


0 


1 


S 


CH3 


4-OCH3-phenyl 


10 0 1 


H 


OCH3 


NHCH3 


0 


1 


S 


Cyclopropyl 


4-OCH3-phenyl 


10 0 2 


H 


OCH3 


NHCH3 


0 


1 


s 


SCH3 


4-OCH3-phenyl 


10 0 3 


H 


OCH3 


NHCH3 


0 


1 


s 


CH3 


CH3 


10 0 4 


H 


OCH3 


NHCH3 


0 


1 


s 


Cyclopropyl 


CH3 


10 0 5 


H 


OCH3 


NHCH3 


0 


1 


s 


SCH3 


CH3 


10 0 6 


H 


OCH3 


NHCH3 


0 


1 


s 


CH3 


C4H9 


10 0 7 


H 


OCH3 


NHCH3 


0 


1 


s 


Cyclopropyl 


C4H9 


10 0 8 


H 


OCH3 


NHCH3 


0 


1 


s 


SCH3 


C4H9 


10 0 9 


H 


OCH3 


NHCH3 


0 


1 


s 


Cyclopropyl 


4-OC2H5-phenyI 


10 10 


H 


OCH3 


NHCH3 


0 


1 


s 


Cyclopropyl 


4-Phenoxyphenyl 
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Com.p. 

Mn 

IN U . 


X 


rI 


Y 


1 

Z 


n 


M 


Q 


10 11 


H 


OCH, 

-> 


NHCHo 


0 


1 


0 


Cj^Hq 


10 12 


H 


OCHo 


NHCH^ 


0 


1 


0 


CHoCH-^CHoCHoCi 

£. ^ £, ^ 


10 13 


H 


OCHo 


NHCH^ 


0 


1 


0 


CHnCH'^OCoHc 

£. £. — J 


10 14 


H 


OCHo 


NHCHo 


0 


1 


0 


CHoCHoSCoHc 

z z. o 


10 15 


H 


OCH, 


NHCH, 


0 


1 


0 


CH^CH^NHC^H^ 


10 16 


H 


OCHo 


NHCHo 


0 


1 


0 


Benzyl 


10 17 


H 


OCHo 


NHCHo 


0 


1 


0 


2-CHo-ben2yl 


10 18 


H 


OCH, 


NHCHo 


0 


1 


0 


3-CHo-ben2yl 


10 19 


H 


OCH3 


NHCH3 


0 


1 


0 


4-CH3-benzyl 


10 2 0 


H 


OCH3 


NHCH3 


0 


1 


0 


Phenetyl 


10 2 1 


H 


OCH3 


NHCH3 


0 


1 


s 


Benzyl 


10 2 2 


H 


OCH3 


NHCH3 


0 


1 


NH 


Benzyl 


10 2 3 


H 


OCH3 


NHCH3 


0 


1 


0 


3-Pyridyimethyl 


10 2 4 


H 


OCH3 


NHCH3 


0 


I 


0 




10 2 5 


H 


OCH3 


NHCH3 


0 


1 


0 


CH2CH=CCl2 
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Comp. 
No. 


X 




Y 


z 


n 


M 


Q 


1 A O C 


f r 

H 




MIJ/-1-1 
IN rn^n^ 


0 


1 


0 


ri v_. ri— ri-pneny 1 


10^/ 


IT 

H 


Vw/v—no 




0 


1 






10 2 8 


H 


0CH3 


NHCH3 


0 


1 


0 


C 1*12^=0-01^3 


10 2 9 


H 


0CH3 


NHCH3 


0 


1 


0 


CH2C=C-phenyl 


10 3 0 


H 


0CH3 


NHCH3 


0 


1 


0 


Benzoyl 


10 3 1 


H 


0CH3 


NHCH3 


0 


1 


0 


4-Q-benzoyl 


10 3 2 


H 


0CH3 


NHCH3 


0 


1 


0 


4-CH3-benzoyl 


1 0 3 3 


H 


0CH3 


NHCH3 


0 


1 


0 


4-CF3-benzoyI 


10 3 4 


H 


0CH3 


NHCH3 


0 


1 


0 


4-OCH3 -benzoyl 


10 3 5 


H 


0CH3 


NHCH3 


0 


1 


0 


CO-benzyl 


10 3 6 


H 


0CH3 


NHCH3 


0 


1 


S 


CO-benzyl 


10 3 7 


H 


0CH3 


NHCH3 


0 


1 


NH 


co-benzyl 


10 3 8 


H 


0CH3 


NHCH3 


0 


I 


0 


4-Toluenesulfonyl 


10 3 9 


H 


0CH3 


NHCH3 


0 


1 


0 


Benzylsulfonyl 


10 4 0 


H 


0CH3 


NHCH3 


0 


1 


NH 


4-Toluenesulfonyl 
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Comp. 
No. 


riiysiiCui uiiia 


4 7 4 


8 4 — 8 7 *C 


4 7 5 


1 0 5 - 1 0 6 t: 


A 7 


1 17—1 1 8 T 


4 7 7 


2.23(3H. s), 3,39(3H. s), 3.71(3H. s). 5.24{1H, s). 5.27(1H. d. J= 
12.2), 5.51(lri. a, J=lz,z), /.jU-/.34(oM, m), /.jolzM, m) 


4 7 8 


1 2 0 - 1 2 2*0 


4 7 9 


2.23(3H, s), 3.75(3H, s), 3.77(1H. d, J=5.5), 5.34(1H. d. J=12.2), 
5.42(1H. d, J=12.2), 7.29-7.38 (5H, m), 7.43-7.48 (IH. m), 7.56 (2H. 
d, J=8.6) 


4 8 0 


2.84(3H, d, J=4.9). 3.34(3H. s), 5.13(1H, s), 5.23(1H, d. J=12.2), 
5.65(1H, d, J=12.2), 6.80(1H. brs), 7.27-7.40(6H, m). 7.41-7.48(1H, 
m), 7.53-7.58(2H, m), 8.10(1H. s) 


4 8 1 


2.80(3H, d, J=4.9), 4.66(1H, brs), 5.25(1H. d, J=12.2), 5.41(1H, d, 
J=12.2), 5.42(lH,s), 6.60(1H. brs). 7.32-7.57(9H, m), 8.06(1H, s) 


4 8 2 


3.40(3H, s). 3.72(3H, s), 5.25(1 H, s). 5.25(1 H, d. J=12.2), 5.50(1H, 
d, J=12.2). 7.3I-7.65(9H. m). 8.12(1H, s) 


4 8 3 


3.74(1H, d, J=5.5). 3.75(3H, s), 5.31(1H, d. J=12.2). 5.42(1H, d, 
J=12.2), 5.59(1H, d, J=5.5), 7.34-7 .49(6H. m). 7.41-7.50(1H, m), 
7.52-7.66(2H. m), 8.11(1H, s) 


4 8 4 


1 4 4 - 1 4 sr 


4 8 6 


1 2 3 - 1 2 St; 


4 8 7 


11 1.5-1 12. sr 


4 8 8 


2.26(3H,s), 3.39(3H.s), 3.71(3H. s). 5.27(1H. s). 5.28{1H. d. J=12.2), 
5.52(1H. d, J=12.2). 7.32-7.40(5H. m). 7.43-7.56(2H. m), 7.61- 
7.69(2H. m) 
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No. 




4 8 9 


2.24(3H, s). 2.65(3H, d. J=4.9). 4.83(IH, brs), 5.23(1 H, d, J=12.2), 
5.43(1H, d, J=12.2). 5.45(1H. s). 6.59(IH, brs). 7.3 1-7.40(6H, m), 
7.44-7.48(1 H, m), 7.52-7.58(2H, m) 


A Q n 
y u 




4 9 1 


2.26(3H. s). 3.75(3H. S). 5.35(1H. d. J=12.2). 5.42(1H. d. J=12.2), 
5.59{1H. s), 7.32-7.41(6H, m). 7.45-7.50(lH, m). 7.58-7.65(2H. m) 


4 9 2 


9 9 - 1 0 1. 


4 9 3 


141. 5-142. 5t: 


4 9 4 


7 4 - 7 4. 5 r 


4 9 5 


d. J=12.2) 5.40(1H. d, J=12.2), 5.45(1H, s), 6.64(1H, brs), 6.89(2H. 
d. J=8.5). 7.31-7.48(4H, m), 7.50(2H, d, J=8.5) 


4 9 5 


2.20(3H. s), 3.82(3H, s), 5.21(1H, d, J=12.2), 5.39(1H, brs). 5.43 
(IH, d, J=12.2), 5.48(1H, s). 6.79(1H, brs), 6.88(2H. d. J=8.5), 7.28- 
7.46(4H. m). 7.49(2H. d. J=8.5) 


4 9 7 


7 2. 5-73. 5t: 


4 9 8 


/.zz(Jrt, s), Z.ij{jH, s), z. 51(011, a, J=j.3), i.iiyin, s), j.lj^lrl, 
5.26(1H, d. J=12.2), 5.63(1H. d. J=12.2), 6.77(1H. brs), 7.15(2H, d, 
J=7.9), 7.28-7.48(4H, m). 7.52(2H, d, J=7.9) 


4 9 9 


1 2 2 - 1 2 St: 


5 0 0 


2.23(3H, s). 2.36(3H. s), 3.39(3H, s), 3.71(3H, s), 5.26(1H. d. J= 
12.2), 5.27(1H. s), 5.38(1H, d. J=12.2). 7.16(2H. d, J=7.9). 7.32- 
7.51(4H. m). 7.54(2H, d, J=7.9) 


5 0 1 


2.22(3H, s). 2.35(3H, s), 2.66(3H, d, J=4.9). 4.91(1H, brs), 5.21 
(IH. d, J= 12.2), 5.41(1H, d, J=12.2), 5.45(1H, s), 6.62(1H. brs), 
7.17 ( 2H, d, J=7.9), 7.31-7.47(6H, m) 


5 0 2 


1 0 5 - 1 0 6*C 
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Comp. 
No.' 


Physical data 


5 0 4 


2.2Z{in, s), i.5j(3M, d, J=4.y), j.J-i(Jn, s;, 3.1 HIM, s), j.2o(in, 
d, J=12.2). 5.63(1H, d. J=12.2). 6.78(1H, brs). 7.23-7.46(7H. m) 


5 0 5 


118— 120. oX^ 


T 0 6 
\j \j \j 


2.22(3H, s), 3.38(3H, s). 3.71(3H, s), 5.22(1H, s), 5.26(1H, d, J= 
12.2), 5.50(1 Hv d, J=12.2), 7.24-7.65(7H, m) 




2.21(3H, s). 2.66(3H, d, J=4.9). 5.23 (IH, d, J=12.2), 5.39 (IH, d. J= 
12.2), 5.39(1H. s), 6.55(1H, brs), 7.15-7.47(7H, m) 


5 1 0 


2.23(3H, s), 2.56(3H, d, J=4.9), 4,72(1H, d, J=3.1), 5.22(1H. d, J= 
12.2), 5.41(1H, s), 5.42(1H, d, J=12.2), 6.58-6.68(lH, m), 7.19-7.49 


5 1 3' 


2.24(3H. s). 2.81(3H. d. J=4.9). 3.32(3H. s). 5.12(IH, s). 5.28(1H, 
d. J=12.2), 5.62(1H. d. J=12.2). 6.78(1H. brs), 7.21-7.48(8H. m) 


5 15 


2.25(3H. s), 3.39{3H, s), 3.71(3H, s), 5.24(1H, S), 5.27(1H, d, J= 
12.8), 5.51(1H, d, J=12.2), 7.22-7.65(8H, m) 


5 1 6 


2.22(3H, s), 2.72(3H, d, J=4.9), 4.62(iH. brs), 5.26(1H, d, J=12.2), 

3.4j(lrl, S;, O.^oiirl, DfS^, /.Z/-/,Oj^ori, m; 


5 1 7 


8 7 - 8 8^ 


5 1 8 


2.23(3H. s), 3.40(3H, s), 3.72{3H, s), 5.24(1H, s), 5.28(1H, d, J= 
12.2), 5.52(1H, dJ=12.2), 7.25-7.66(8H, m) 


5 2 0 


2.21(3H, s), 2.80(3H. d, J=4.9), 3.31(3H, s), 5.09(IH, s), 5.25(1H, d, 
J=12.2), 5.59(1H, d. J=I2.2). 6.76(1H, brs), 7.29-7.57(7H, m), 
7.67(1H, d, J=7.3) 


5 2 3 


2.27(3H, s), 2.83(3H, d. J=4.9), 3.33(3H, s), 5.13(1H, s), 5.29(1H, d. 
J=12.2), 5.70(1H, d. J=12.2), 6,78(1H, brs), 7.29-7.50(5H, m), 
7.60(iH, d, J=7.9), 7.82(1H, d, J=7.9), 7.89{1H, s) 
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No.' 


Phv^ical ilat^ 


5 2 6 


2.26(3H. s). 2.84(3H. d. J=4.9), 3.33(3H, s), 5.12(1H. s). 5.29(1H, d, 
J=12.2), 5.70(1H, d, J=12.2), 6.80(1H. brs). 7.29-7.48(4H, m), 
7.60(2H. d, J=7.9). 7.75(2H. d, J=7.9) 


5 2 7 


2.27(3H, s). 3.40(3H. s). 3.72(3H, s). 5.24(1H, s). 5.30(1H. d. J= 
12.2). 5.54(1H, d, J=12.2). 7.32-7.57(4H, m). 7.61(2H. d, J=8.5). 
7.76(2H. d, J=8.5) 


5 2 9 


2.28(3H. s). 2.84(3H, d. J=4.9). 3.33(3H. s). 5.11(1H. s). 5.32(1H, d. 
J=12.8). 5.74(1H. d. J=12.8). 6.84(1H, brs), 7.29-7.41(3H. m). 7.42- 
7.47(1H, m), 7.80(2H, d. J=8.6), 8.18(2H, d, J=8.6) 


5 3 2. 


2.19(3H, s). 2.26(3H. s), 2.76(3H, d. J=4.9). 3.31(3H, s). 5.13(1H, s), 
5.26(1H, d. J=12.2). 5.57(1H, d, J=12.2), 6.75(1H, brs). 7.10- 
7.28{4H, m), 7.29-7.38(3H. m). 7.42-7.47(lH. m) 


5 3 5 


2.23((3H, s), 2.36(3H, s). 2.82(3FH, d, J=4.9), 3.32(3H, s), 5.14(1H, 
s). 5.27(1H. d. J=12.2), 5.63(1H, d. J=12.2). 6.76(1H. brs), 7.10- 
7.45(8H. m) 


5 4 1 


l.I0(3H. t, J=7.3), 2.74(2H, q, J=7.3), 2.83(3H, d, J=4.9), 3.32(3H. 
s). 5.12(1H, s), 5.25(1H, d, J=12.2). 5.65(1H, d. J=12.2), 6.78(1H, 
brs). 7.32{2H, d, J=8.5). 7.35-7.53(4H, m), 7.56(2H, d, J=8.5) 


5 4 2 


1.11(3H. t. J=7.9), 2.75(2H,q. J=7.9), 3.39(3H, s). 3.71(3H, s). 
5.24(1H. s). 5.25(1H. d, J=12.2). 5.50(1H, d, J=12.2). 7.33(2H, d, 
J=8.5). 7.36-7.65(4H. m). 7.57(2H. d. J=8.5) 


5 4 4 


I.10(3H. t. J=7.6). 2.73(2H, q, J=7.6), 3.32(3H. s). 3.81(3H, s), 5.14 
(IH. s), 5.24(1H, d, J=12.2). 5.61(1H, d, J=12.2). 6.75(1H, brs). 
6.84(2H. d. J=8.6). 7.30-7.40(3H, m), 7.45-7.50(lH, m), 7.56(2H, d, 
J=8.6) 


5 4 7 


1.86(6H. s). 2.82(3H, d. J=4.9), 3.33(3H, s), 5.09(1H. s). 5.11(1H, d 
J=12.2). 5.43(IH, d, J=12.2). 6.72(1H, brs). 7.30-7.40(4H. m) 


5 4 8 


1.87(6H, s). 3.38(3H. s). 3.70(3H. s), 5.08(1H. d, J=12.2). 5.22(1H. 
s), 5.32(1H. d. J=12.2), 7.31-7.39(3H. m), 7.46-7.48(lH. m) 


5 5 0 


0.89(3H. t, J=7.3). 1.23-1.35(2H. m), 1.40-1.50(2H, m), 1.83(3H. s). 
2.14 & 2.35 (2H in total, each t, J=7.3), 2.83(3H, d, J=4.9). 
3.33(3H. s). 5.08(1H, s). 5.09 & 5.11 (IH in total, each d, J=12.2). 
5.42 & 5.43 (IH in total, each d. J=12.2). 6.80(iH, brs). 7.31-7.39(4H. 
m). 
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ov. — ; — I 
rilydicai uaut 


5 5 1 


0.87-0.92(3H, m), 1.25-I.40(2H. m). 1.45-1.55(2H, m). 1.85 & 1.86 
(3H in total, each s). 2.16 & 2.35 (2H in total, each t, J=7.3). 3.37(3H, 
s). 3.70(3H. s). 5.07 & 5.10 (IH in total, each d. J=12.2), 5.21(1H. s). 
5.33 & 5.34 (IH in total, each d, J=12.2). 7.31-7.39(3H. m). 7.42- 
7.44(1 H. m) 


5 5 3 


2.19(3H, s). 2.78(3H. d, J=4.9). 3.32(3H, s). 3.80(3H, s), 5.14(1H. s) 
5.25(1H. d, J=12.2). 5.57(1H, d, J=12.2). 6.76(1H. brs), 6.87-6.95 
(2H, m). 7.25-7.40(5H. m). 7.45-7.50(1 H. m) 


5 5 6 


2.23(3H. s). 2.82(3H. d. J=4.9). 3.32(3H, s), 3.82(3H. s), 5.13(1H. s) 
5.27(1H. d, J=12.2). 5.65(1H. d, J=12.2). 6.85(1H. brs), 6.90-6.92 
(IH. m), 7.20-7.26(3H, m), 7.30-7.45(3H. m), 7.48-7.52(lH, m) 


5 5 9 


2.22(3H. s). 2.26(3H, s). 2.27(3H. s), 2.81(3H. d. J=4.9). 3.33(3H. s) 
5.14(1H. s), 5.27(1H, d, J=12.2), 5.63(1H. d, J=12.2). 6.74-6.75(lH, 
m), 7.10(1H. d, J=7.9). 7.28-7.49(6H. m) 


5 6 2 


2.21(3H. s). 2.84(3H, d, J=4.9). 3.33(3H. s), 5.11(1H, s). 5.27(1H, d. 
J=12.2). 5.68(1H, d. J=12.2). 6.78-6.79(lH. m). 7.28-7.49(6H, m). 
7.73(1 H. brs) 


5 7 1 


1.93(3H. s). 2.35(3H, s), 2.85(3H. d, J=4.9). 3.32(3H. s). 5.50(1H. s). 
5.30(1H. d. J=12.2). 5.79(1H. d, J=12.2). 6.82 (IH. brs), 7.29- 
7.43(4H. m) 


5 7 2 


1.94(3H. s), 2.36(3H, s), 3.39(3H. s). 3.72(3H. s), 5.15(1H. s). 5.34 
(IH. d. J=12.2). 5.56(1H, d. J=12.2), 7.33-7.65(4H. m) 


5 7 5 


2.16(3H. s), 3.33(3H. s). 3.67(3H. s). 5.15(1H, s), 5.31(1H, d. J= 
12.2), 5.55(1H, d. J=12.2). 7.33-7.55(7H. m), 7.79-7.83(2H, m) 


5 7 7 


2.28(3H. s). 2.83(3H, d, J=4.9). 3.34(3H. s). 5.16(1H. s). 5.30(1H. d , 
J=12."2). 5.68(1H. d. J=12.2). 6.77(1H. brs), 7.31(7H, m), 7.57-7.62 
(4H. m). 7.71(2H. d, J=8.5) 


5 8 0 


2.38(3H. s). 2.75(3H, d, J=4.9), 3.30(3H. SO. 5.18(1H. s). 5.34(1H, 
d. J=12.2), 5.68(1H, d, J=12.2), 6.75(1H. brs), 7.33-7.55(8H. m). 
7.81-7.93(3H, m) 


5 8 1 


2.38(3H. s), 3.39(3H. s). 3.69(3H. s). 5.31(1H, s), 5.32(1H. d, J= 
12.2). 5.56(1H. d, J=12.2). 7.36-7.60(8H, m). 7.83-7.95(3H, m) 


5 8 3 


2.17(3H, s). 2.83(3H. d. J=4.9). 3.34(3H. s), 5.10(1H. s). 5.29(1H. 
d, J=12.2). 5.62(1H, d, J=12.2). 6.43(1H. dd, J=3.7. 1.8), 6.62(1H. d, 
J=3.7). 6.79(1H. brs), 7.28-7.47(5H. m) 
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5 8 4 


2.18(3H. s), 3.40(3H. s). 3.71(3H. s). 5.23(1H. s). 5.28(1H, d. J= 
12.2). 5.52(1H, d. J=12.2), 6.44(1H, dd, J=3.7. 1.8). 6.64(1H, d, J= 
3.7). 7.32-7.55(5H. m) 


5 8 6 


2.25(3H, s). 2.84{3H. d, J=4.9). 3.35(3H, s). 5.13(1H. s), 5.23(1H, 
d. J=12.2). 5.62(1H, d. J=12.2), 6.79(1H. brs). 6.99(1H. dd. J=4.9. 

j.i)^ o.yo- /.'f /ion, 


5 8 7 


2.26(3H. s). 3.40(3H, s). 3.71(3H, s). 5.24(1H, d, J=12.2), 5.25(1H. 
s). 5.47(1H. d.J=12.2). 7.00(1H, dd. J=5.5, 3.7). 7.21-7.53(6H. m) 


5 8 9 


d. J=12.2), 5.73(1H, d. J=I2.2), 6.80(1H. brs). 7.21-7.49(5H, m), 
7.65(1 H. dt. J=1.8, 7.9). 7.90(1 H. d. J=7.9). 8.56-8.59(1 H. m) 


5 9 0 


2.36(3H. s), 3.40(3H, s), 3.71(3H. s). 5.25(1H, s). 5.31(1H, d. J= 
12.2). 5.55(1H. d, J=12.2). 7.22-7.56(5H. m). 7.65(1H. dt. J=1.8, 
7.9). 7.89(1H. d, J=7.9), 8.59(1H. dd. J=4.9. 1.8) 


5 9 2 


8 1 - 8 at: 


5 9 3 


2.33(3H, s). 3.41(3H. s), 3.73(3H. s). 5.24(1H, s), 5.35(1H. d. J= 
12.2), 5.58(1H. d, J=12.2), 7.32-7.56(4H. m), 8.49-8.53(2H, m). 9.15 
(IH. d, J=1.2) 
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6 0 3 


2.23(3H. s). 3.25(3H. d, J=4.9). 3.33(3H, s), 5.29(1 H. d. J=12.2). 
5.51(1H. s). 5.80(IH. d, J=12.2), 7.25-7.36(5H. m), 7.42-7.47(lH. 
m), 7.58(2H, d, J=9.2). 8.77(1 H, s) 


6 0 6 


1 0 5 - 1 0 7*0 


6 0 9 


9 4. 5-95. 


6 1 0 


2.27(3H. s), 3.26(3H. d, J=4.9). 3.33(3H, s), 5.32(1H, d. J=12.2). 
5.51(1H. s). 5.84(1H. d, J=12.2). 7.27-7.48(4H. m), 7.60(2H. d. J= 
7.9). 7.75(2H. d, J=7.9) 


6 1 6. 


1.10(3H, t, J=7.6), 2.34(3H, s), 2.76(2H, q, J=7.6), 2.81(3H. d, J= 
4.9), 3.32(3H. s). 5.14 (IH. s), 5.26(1H, d, J=12.2), 5.63(1H. d. J= 
12.2). 6.76(1H.- brs). 7.14(2H, d. J=7.8), 7.30-7.40(3H, m), 7.45- 
7.50(1H, m). 7.51(2H, d, J=7.8) 


6 2 7 


1.55-1.68(6H, m), 2.19(2H. t, J=6.1), 2.44-2.49(2H, m), 2.83(3H, d. 
J=4.9), 3.33(3H. s). 5.09(1H, s), 5.10(1H. d, J=12.2), 5.42(1H, d, 
J=12.2). 6.75(1H, brs), 7.28-7.42(4H, m) 


6 2 8 


1.55-1.69(6H, m). 2.08(2H. t, d=6.1), 2.40-2.52(2H, m), 3.38(3H, s). 
3.70(3H, s), 5.07(1H, d, J=12.2), 5.22(1H. s), 5.33(1H, d. J=12.2), 
7.28-7.62(4H. m) 


6 2 9 


137. 5-138. 5X: 


6 3 0 


2.88-2.93(2H. m). 3.01-3.05(2H. m). 3.41(3H, s). 3.72(3H. s). 5.26 
(IH, d. J=12.2). 5.30(1H. s), 5.49(1H. d. J=12.2). 7.24-7.37(5H. m). 
7.45-7.54(2H, m). 7.69(2H. d. J=7.3) 


6 3 1 


1.20{3H. t. J=7.3), 2.23(3H. s). 3.39(3H, s), 4.14-4.22(2H, m), 5.22 
(IH. s). 5.27(1H. d. J=I2.2). 5.52(1H, d, J=12.2). 7.30-7.40(4H. m). 
7.41-7.43(1H. m), 7.51-7.56(1H, m). 7.58(2H, d, J=8.6) 


6 3 2 


1.16(3H, t, J=7.3), 2.22(3H. s>. 3.28-3.32(2H, m). 3.32(3H, s), 5.10 
(IH, s), 5.25(1H. d. J=12.2). 5.66(1H. d, J=12.2), 6.72(1H, brs). 
7.29-7.38(5H. m). 7.43-7.46(1 H. m), 7.58(2H. d, J=8.6) 
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No. 


Physical data 


6 3 3 


1.22-1.28(3H. m). 2.22(3H. s). 3.45-3.65(2H. m). 3.70(3H. s). 5.27 
(IH, d. J=12.2). 5.32(1H. s). 5.50(1H. d. J=12.2). 7.29-7.38(4H, m), 
7.41-7.43(1H. m). 7.53-7.55(lH. m). 7.57(2H, d. J=8.6) 


6 3 4 


1.23(3H, t. J=7.3), 2.21(3H, s), 2.83(3H. d. J=4.9), 3;45(2H, q. J= 
7.3), 5.21(1H. s), 5.25(1H, d, J=12.2), 5.67(1H, d, J=12.2). 6.80(1H, 
brs). 7.29-7.32(4H, m), 7.37-7.42(2H. m), 7.57(2H, d. J=8.6) 


(\ n 

\J O \J 


0.87(3H, t, J=7.3). 1.29-1.35(2H. m), 1.53-1.58(2H. m). 2.21(3H. s), 
2.83(3H, d, J=4.9), 3.40(2H. t, J=7.3). 5.19(1H. s). 5.25(1 H. d. J= 
12.2), 5.68(1H. d, J=12.2), 6.80(1H. brs), 7.29-7.43(6H, m). 7.57 
(2H. d, J=8.6) 


6 3 6 


0.87(3H, t. J=7.3). 1.23-l.45(2H. m). 1.56-1.63(2H. m). 2.22(3H. s), 
3.39-3.58(2H, m), 3.69(3H, s), 5.27(1H. d, J=12.2), 5.30(1H, s), 
5.49(1H, d, J=12.2), 7.29-7.39(4H, m), 7.41-7.43(1H, m). 7.52-7.59 
(3H, m) 


6 3 7 


1 0 2 - 1 0 3t: 


6 3 8 


2.20(3H, s). 2.83(3H. s). 3.00(3H, s), 3.46(3H. s), 5.25(1H, d, J= 
12.2). 5.38(1H. s). 5.45(1H. d, J=12.2), 7.30-7.35(5H. m), 7.44-7.47 
(IH, m), 7.58(2H, d. J=8.6) 


6 3 9 


2.15(3H, s), 2.22(3H. s). 2.62(3H, d, J=4.9). 5.33(1H. d. J=12.2). 
5.52(1H, d, J=12.2). 6.22(1H, brs), 6.47(1H, s). 7.31{2H. d. J=8.6). 
7.34-7.39(2H, m), 7.42-7.53{2H. m), 7.56(2H. d, J=8.6) 
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Physical ciala 


£ "7 1 

D / 1 


1,06(3H, t, J=7.3). 1.84(3H, s), 2.16 & 2.35(2H in total, each q, 
J=7.3), 2.82(3H, d, J=4.9), 3.33(3H, s), 5.09 & 5.11(1H in total, each 
d. J=12.2), 5.11(1H, s), 5.40 & 5.42(1 H in total, each d, J=12.2). 
6.80(1H, brs), 7.30-7.39(4H, m) 


6 7 2 


1.04-1. 10{3H, m), 1.84 & 1,85(3H in total, each s). 2.16 8l 2.34(2H in 
total, each q. J=7.3). 3.38(3H. s). 3.70(3H, s). 5.07 & 5.12(1H in total, 
each d, J=12.2), 5.27(1H, s), 5.34 & 5.36(1H in total, each d, J=12.2), 
7.30-7.38(3H, m), 7.42-7.45(lH, m) 


6 7 8 


2.20{3H, s), 2.83(3H, d, J=4.9), 3.33(3H, s). 3.91(3H. s), 5,13(1H, s 
). 5.25(1H, d, J=12.2), 5.65(IH, d, J=12.2), 6.77(1H, brs), 6.89(1H, 
d, J=8.5). 7.29-7.46(4H, m), 7.50(1H, dd, J=8.5. 2.4), 7.69(1H. d, J= 
2.4) 


6 8 0 


2.21(3H, s), 2.38(3H, s), 2.83(3H, d, J=4.9). 3.33(3H, s), 5.12(1H, s) 
5.27(1H. d, J=12.2), 5.65(1H, d, J=12.2). 6.78(1H, brs), 7.29-7.51 
(7H, m) 


6 8 2 


2.23(3H. s), 2.81(3H. d, J=4.9), 3.32(3H, s). 5.12(1H, s), 5.27(1H, d, 
J=12.2), 5.66(1H, d, J=12.2), 6.51(1H, t, J=73.8). 6.81(1H, brs), 
7.08(2H, d. J=8.6),7.30-7.39(3H, m), 7.42-7.47(lH, m), 7.63(2H. d. 
J=8.6) 


6 8 4 


2.22(3H, s), 2.82(3H, d, J=4.9), 3.33(3H, s). 3.89(3H, s). 3.91(3H, s), 
5.14(1H. s), 5.26(1H. d, J=12.2). 5.65(1H. d. J=12.2). 6.76-6.78 (IH, 
m), 6.83(1H. d. J=8.5), 7.13(1H, dd, J=8.5. 2.4). 7.29(1H. d. 
J=2.4). 7.29-7.49(4H, m) 


6 8 6 


2.18(3H, s), 2.23(3H, s), 2.30(3H, s), 2.78(3H, d, J=4.9), 
3.32(3H. s), 5.13(1H, s). 5.25(1H, d, J=12.2), 5.58(1H, d, J=12.2), 
6.75(-lM, brs), 6.97-7.47(7H, m) 


6 8 8 


2.22{3H, s). 2.78(3H, d. J=4,9). 3.31(3H, s). 5.14(1H, s), 5.27(1H, d, 
J=12.2). 5.66(1H. d, J=12.2), 6.80(1H, brs), 6.93-7.01(4H, m), 
7.10(1H, t. J=7.3), 7.28-7.39(5H. m), 7.41-7.67(1H, m). 7.60(2H. d. 
J=9.2) 


6 9 0 


2.23(3H, d, J=3.1). 2.81(3H, d, J=4.9). 3.33(3H, s). 3.80(3H. s), 
5.13(1H, s), 5.25(1H, d, J=12.2). 5.62(1H, d, J=12.2), 6.60(IH, dd, 
J=12.8, 2.4>, 6.66(1H, dd, J=8.5, 2.4), 7.29-7.47(5H, m) 


6 9 2 


2.20(3H, s), 2.83(3H, d, J=4.9), 3.33(3H, s). 3.90(3H. s). 

5.13(1H. s), 5.25(1H. d, J=12.2). 5.64(1H. d, J=12.2), 6.77-6.79(lH, 

m), 6.92(1H, t, J=8.5), 7.29-7.49(6H, m) 


6 9 8 


2.21(3H. s), 2.82(3H, d. J=4.9). 3.32(3H, s). 5.12(1H. s), 5.26(1H. d. 
J=12.2). 5.66(1H, d, J=12.2). 6.75(1H, brs), 7.28-7 .40(3H. m). 7.42- 
7.55(5H. m) 
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7 0 1 


2.22(3H, s), 2.82(3H, d, J=4.9), 3.32(3H, s). 5.13(1H. s). 5.25(1H. d, 
J=12.2). 5.65(IH. d. J=12.2). 6.73(1 H. brs), 7.00-7.05(2H, m). 7.27- 
7.36(3H. m). 7.43-7.45( IH, m), 7.58-7.62(2H, m) 


7 0 2 


1.41(3H, I, J=7.3), 2.21(3H. s). 2.8l)(3H, d. J=4.9), 3.33(3H, s), 
4.05(2H, q, J=7.3), :5.15(1H, s). 5.25(1H, d, J=12.2), 5.62(1H, d. J= 
12.2)» 6.75(1H, brs), 6.86(2H. d, J=8.5), 7.30-7.48(4H. m), 7.56(2H, 
d, J=8.5) 


7 0 4 


0.97(3H. t. J=7.3), 1.49(2H, sextet, J=7.3), 1.77(2H, quintet, J=7.3), 
2.21(3H, s), 2.81(3H, d, J=4.9). 3.33(3H, s), 3.97(2H. t. J=7.3). 
5.15(1H, s), 5.25(1H, d, J=12.2), 5.62(1H, d, J=12.2), 6.75(1H, brs). 
6.86(2H, d. J=8.5), 7.28-7.48(4H, m). 7.56(2H, d, J=8,5) 


7 0 7 


1.31(9H, s), 2.23(3H, s). 2.80(3H, d, J= 4.9). 3.32(3H, s). 5.14(1H, 
s), 5.26(1H, d, J=12.2), 5.63(1H, d, J= 12.2), 6.75(1H, brs), 7.30- 
7.38(5H. m), 7.42-7.47(lH, m), 7.56(2H, d, J=8.6) 


7 1 0 


1.22(3H, t, J=7.6), 2.22(3H, s), 2.65(2H, q, J=7.6), 2.81(3H, d, J= 
4.9). 3.32(3H, s), 5.14(1H, s), 5.26(1H, d, J=12.2), 5.63(1H, d, J= 
12.2), 6.75(1H, brs), 7.17(2H, d, J=8.6), 7.30-7.38(3H, m), 7.44-7.47 
(IH, m), 7.54(2H. d, J=8.6) 


7 1 7 


1.15(3H, t, J=7.3), 2.22(3H, s). 2.34(3H, s), 3.21-3.40(2H, m), 3.32 
(3H, s), 5.13(1H, s), 5.26(1H, d, J=12.2). 5.65(1H, d, J=:12.2), 6.77 
(IH, brs), 7.14(2H, d, J=8.5), 7.28-7. 39(3H, m), 7.44-7.48(lH, m), 
7.52(2H, d, J=8.5) 


7 1 8 


1.19(3H, t, J=7.0). 2.21(3H, s), 2.34(3H. s), 2.82(3H, d, 1=4.9), 3.47 
(2H, q. J=7.0), 5.23(1H, s), 5.26(1H, d, J=12.2), 5.67(1H, d. J=12.2) 
, 6.85(1 H, brs), 7.20-7.53(8H, m) 



124 



EP 0 754 672 A1 



Comp. 
No." 


Fhysicai daia 


7 2 1 


1.15(3H. t. J=7.3). 2.22(3H, s), 2.34(3H, s). 3.22-3.36(2H. m). 3.32 
(3H. s), 3.81(3H, s), 5.13(1H, s), 5.25(1 H, d, J=12.2). 5.63(1H, d, 
J=12.2)', 6.76(1H, brs), 6.86(2H, d. J=9.2), 7.29-7.38(3H. m). 7.43- 
7.48(1H, m), 7.58(2H, d, J=9.2) 


7 2 2 


1.18(3H. t, J=7.0). 2.20(3H, s). 2.82(3H. d. J=4.9). 3.48(2H. q. J= 
7.0), 3.81(3H, s). 5.23(1H. s), 5.25(1H. d. J=12.2). 5.64(IH, d. 
J=12 6 80f IH brs) 6 87(2H. d. J=8.3), 7.29-7.46(4H. m), 7.58(2 

H, d, J=83) 


7 2 5 


1.16(3H, t, 1=7.3), 2.26(3H. s), 3.24-3.37(2H, m), 3.33(3H, s), 
5 lUlH s) 5 29(1H d J=12.2), 5.71(1H» d, J=12.2), 6.78(1H, brs), 
7.29-7.40(3H. m), 7.44-7.47(1 H, m), 7.59(2H. d. J=8.5). 7.75(2H, d. 
J=8.5) 


7 2 6 


8 8 ~ 9 0 tC 


7 3 3 


0.93(3H, t, J=7.3), 1.54(2H. sextet, J=7.3), 2.72(2H, t, J=7.3), 3.39 
(3H, s), 3.71(3H. s), 5.24(1H, s), 5.25(1H, d. J=12.2), 5.49(1H. d. 
J=12.2), 7.29-7.53(4H. m), 7.32(2H, d, J=8.5), 7.56(2H, d. J=8.5) 


7 3 4 


2.34(3H, s). 3.34(3H. s). 3.67(3H. s). 5.29(1H, s), 5.30(IH. d. J= 
12.2), 5.58(1H. d. J=12.2), 7.70(1H, dd, J=5.5, 3.7). 7.32-7.56(6H. 
m) 


7 3 5 


2.32(3H, s). 2.79(3H, d, J=4.9). 3.29(3H, s). 5.18(1H, s), 5.31(1H, d. 
J=12.2), 5.72(1H, d, J=12.2), 6.74(1H, brs), 7.05-7.08(lH. m), 
7.27-7.52(6H, m) 


7 3 6 


0.92(3H, t, J=7.3). 1.53(2H, sextet, J=7.3). 2.71(2H. t, J=7.3). 2.83 
(3H. d, J=4.9). 3.32(3H, s). 5.12(1H, s), 5.25(1 H, d, J=12.2). 5.65 
(IH, d, J=12.2), 6.75-6.78(lH, m), 7.28-7.53(4H. m), 7.31(2H, d. 
J= 8.5), 7.55(2H. d. J=8.5) 
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7 3 7 


3.29(3H, s), 3.39(3H, s), 3.71(3H, s), 4.62(2H, s). 5.22{1H, s). 5.28 
(!H, J=12.2). 5.53(1 H» d, J=12.2), 7.30-7.36(5H, m), 7.39-7,44 
(IH. mX 7.45-7.50(1 H, m). 7.62-7.67(2H, m) 


7 3 8 


2.81(3H, d, J=4.9), 3.29(3H. s), 3.32(3H, s), 4.62(2H. s), 5.11(1H, 
s ), 5.27(1H. d, J=12.2), 5.57(1H, d, J=12.2), 6.78(1H, brs), 7.30- 
7.45 (6H, m), 7.56-7.59 (IH, m), 7.65-7.67(2H, m) 


7 3 9 


1.10(3H, t, J=7.3), 1.16(3H, t, J=7.3), 2.74(2H, q, J=:7.3), 3.22-3.35 
(2H, m), 3.32(3H. s), 5.10(1H, s), 5.26(1H, d. J=12.2), 5.66(1H, d. 
J=12.2), 6.78(1H, brs)» 7.27-7.39(3H, m). 7.31(2H, d, J=8.6). 7.42- 
7.47(1H, m), 7.56{2H, d, J=8.6) 


7 4 0 


l.ll(3H, t, J=7.3), 2.76(2H. q.J=7.3), 2.82(3H, d, J=4.9), 3.32(3H, 
s), 5.12(1H, s). 5.25(1H, d, J=12.8), 5.65(1H, d, J=12.8), 6,51(1H. t. 
J=73.9), 6.77(1 H, brs), 7.09(2H, d, J=8.6) J.28-7.39(3H. m), 7.40- 
7.48(IH. m). 7.63(2H, d. J=8.6) 


7 4 1 


2.51-2.89(7H. m), 3.31 & 3.35(3H in total, each s). 3.50 & 3.79(2H 
in total, each s), 5.08-5.20(2H, m), 5.44-5.55(lH, m), 6.75(1H, brs), 
7.09-7.20(4H, m), 7.25-7.45(4H, m) 
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7 5 6 


0.89(3H. t. J=7.3). l.56-l.63(2H. m), 2.21(3H. s), 2.84(3H, d, J=4.9), 
3.36(2H. t. J=7.3). 5.20(1H, s), 5.25(1H. d, J=12.2), 5.69(1H. d. J= 
12.2). 6.85(1H. brs). 7.29-7.44(6H. m), 7.58(2H, dd. J=8.6. 1.8) 


^7 C 7 
/ D / 


0.88(3H, t. J=7.3). 1.56-i.63(2H. m), 2.21(3H, s). 2.34(3H. s), 2.83 
(3H. d, J=4.9). 3.37(2H. t. J=7.3), 5.22(1H. s). 5.24(1H. d, J=12.2). 
5.67(1H, d. J=i2.2), 6.80(1H. brs). 7.14(2H. d. J=8.0). 7.29-7.43(4H . 
m). 7.52(2H. d. J=8.0) 


7 5 8 


0.88(3H. t, J=7.3). 1.56-1.64(2H. m), 2.21(3H. s). 2.83(3H. d. J=4.9), 
3.37(2H. t. J=7.3). 3.81(3H. s). 5.22(1H, s), 5.24(1H. d, J=12.2), 
5.67(1H. d. J=12.2). 6.80(1H, brs). 6.86(2H. d. J=8.3). 7.29-7.46(4H . 
m), 7.56(2H, d. J=8.3) 


7 5 9 


0.88(3H. t. J=7.3). 1.56-I.63(2H, m), 2.25(3H. s), 2.84(3H. d. J=4.9). 
3.36(2H, t. J=7.3). 5.20(1H. s). 5.28(1H, d. J=12.2). 5.73(1H. d. 
J=12.2), 6.85{1H. brs), 7.29-7.46 (4 H, m), 7.59(2H. d, J=8.0). 7.73( 
2H, d, J=8.0) 


7 7 3 


2.18(3H. s), 2.21(3H. s), 2.30(3H, s), 2.78(3H. d. J=4.9). 3.32(3H. s). 
5.13(1H. s), 5.26(1H, d. J=12.2). 5.58(1H, d. J=12.2). 6.76(1H. brs). 
7.00-7.08(3H. m). 7.30-7.48(4H. m) 


111 


2.22(3H. s). 2.32(6H. s). 2.81(3H, d. J=4.9), 3.33(3H. s). 5.14(1H. s) 
5.28(1H. d, J=12.2), 5.64(IH. d. J=12.2). 6.77(1H. brs). 6.99(1H. s). 
7.24-7.48(6H, m) 


1 8 1 


2.21(3H. s). 2.22(3H. s). 2.81(3H. d, J=4.9), 3.33(3H. s), 3.83(3H. s) 
5.14(1H. s). 5.26(1H. d, J=12.2). 5.62(1H. d, J=12.2). 6.75(1H. brs). 
6.79(1H, d, J=8.5), 7.28-7.49{6H, m) 
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Goiitp. 
No. 


Physical data 


7 8 5 


2.35(3H. s). 2.80(3H. d. J=4.9). 3.33(3H, s). 5.17(1H, s). 5.33(IH. d . 
J=12.2). 5.73(1 H. d, J=12.2). 6.79(1 H, brs), 7.29-7.40(3H, m), 7.43 
-7.51(3H. m). 7.78-7.86(3H, m), 7.91(1H. dd, J=8.8, 1.8). 7.97(1H, s) 


O 1 J 


2.05(3H. s). 2.8I(3H, d. J=4.9), 3.34(3H, s). 5.15(1H, s). 5.30(1H. d . 
J=12.2). 5.68(1H, s. J=12.2), 6.75(1H. brs), 7.30-7.47(8H, m) 


8 1 9 


2.02(3H. s). 2.37(3H, s). 2.78(3H, d, J=4.9), 3.35(3H, s), 5.16(1H, s) 
5.30(1 H. d, J=12.2). 5.63(1 H. d, J=12.2). 6.73(1 H. brs), 7.18-7.58(8 
H. m) 


8 2 4 


2.06(3H. s). 2.82(3H, d. J=4.9), 3.34(3H. s), 5.15(1H, s). 5.31(1H. d . 
J=12.2), 5.71(1H, d. J=12.2). 6.75(1H, brs), 7.29-7.47(4H, m), 7.54 
(2H. d. J=7.9), 7.67(2H. d. J=7.9) 


8 3 7 


2.05(3H. s). 2.78(3H, d. J=4.9), 3.35(3H. s), 3.82(3H, s), 5.16(1H. s ). 
5.30(1H, d, J=12.2). 5.63(1H, d. J=12.2). 6.73(IH, brs), 6.92(2H, d. 
J=8.6), 7.27-7.48(6H, m) 


8 7 3 


2.12(3H. s). 2.32(3H, s). 2.81(3H. d, J=4.9). 3.36(3H, s), 5.11(1H. s), 
5.17(1H. d, J=12.2), 5.51(1H, d, J=12.2), 6.74(1H, brs). 7.26-7.42(4H. 
m) 


8 7 9 


0.91(3H, t, J=7.3), 1.33(2H, sextet, J=7.3), 1.56(2H. quintet. J=7.3), 
2.31(3H. s), 2.40(2H. t. J=7.3). 2.81(3H, d, J=4.9), 3.36(3H, s). 5.10 
(IH, s), 5.18(1H. d, J=12.2). 5.50(1H. d. J=12.2). 6.73(1H, brs), 7.26- 
7.42(4H. m) 


8 8 2 


1 3 4 ~ 1 3 St: 


8 8 3 


1.18(6H. d. J=6.7), 1.95(3H. s). 2.27-2.36(2H. m), 2.83(3H. d. J=4.9 
). 3.34(3H, s), 3.45-3.49(2H, m). 3.59-3.67(2H. m), 5.00(1H, d. J= 
12.2), 5.09(1H, s), 5.30(1H. d, J=12.2), 6.75(IH, brs). 7.28-7.43(4H. 
m) 
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Comp, 
No. 


Fhvsicai data 


8 9 1 


0.88(3H, t, J=7.3). 1.18(6H. d. J=6.7). 1.26-1.44(4H. m). 2.28-2.44 
(4H. m), 2.83(3H, d. J=4.9), 3.33(3H. s), 3.42-3.46{2H, m). 3.58- 
3.64(2H, m), 4.98(1H. d, J=12.2). 5.09(1H. s). 5.29{1H. d. J=12.2). 
6.75 (IH. brs). 7.27-7.43(4H. m) 


o c\ o 
o 9 o 


2.76(3H. d, J=4.9). 2.99(4H, t. J=4.3). 3.04(3H, s). 3.68(4H, t, J=4.3 ). 

4.90(1H, s), 4.97(1H, d, J=12.2), 5.33(1H, d, J=12.2). o.Dl(iH, ors)» 
7.20.7.43(8H, m) 


9 0 4 


2.34(3H. s). 2.70(3H, d, J=4.9), 3.01(4H, t, J=4.9), 3.04(3H, s), 3.67 
(4H, t, J=4,9). 4.91(1H, s), 4.99(1H, d, J=12.2), 5.28(1H, d, J=12.2), 
6.51(1H, brsX 7.15-7.36(8H, m) 


9 0 5 


1.12(6H, d, J=6.7), 2.29-2.39(2H, m), 2.35(3H, s), 2.69(3H. d. J= 
4 .9). 3.04(3H. s), 3.22-3.30(2H, m), 3.59-3.70(2H, m), 4.90(1H. s), 
4.98(1H, d. J=12,2), 5.26(1H. d. J=12.2), 6.50(1H, brs). 7.14-7.39 
(8 H, m) 


9 0 6 


1 3 0 - 1 3 1 t: 


9 0 7 


1.13(6H, d. J=6.7), 2.32-2.42(2H, m), 2.77{3H, d, J=4.9), 2.98(3H, s ). 
3.15-3.23(2H. m), 3.59-3.71(2H, m), 4.86(1H, s), 4.96(1H, d, J= 12.2X 
5.34(1H, d. J=12.2). 6.64(1H, brs), 7.25-7.28{4H, m). 7.47(2H, d, 
J=7.9), 7.63(2H, d, J=7.9) 


9 1 0 


2.71(3H, d. J=4.9), 3.01(4H. t. J=4.9), 3.05(3H, s), 3.68(4H, t, J=:4.9 ). 
3.80(3H, s), 4.93(1H, s), 5.00(1H, d. J=12.2), 5.29(1H, d, J=12.2), 
6.53(1H, brs), 6.87(2H, d, J=8.5), 7.23-7.39(6H, m) 


9 1 1 


1.12(3H, d, J=6.7). 1.13(3H, d, J=6.7), 2.28-2.38(2H. m), 2.70(3H, d 
J=4.9), 3.06(3H. s), 3.22-3.27(2H, m), 3.56-3.70(2H, m), 3.81(3H, s), 
4.92{1H. s), 5.00(1H. d, J=12.2), 5.28(1H, d, J=12.2), 6.52(IH, brs ). 
6.87(2H, d, J=9.2). 7.23-7.34(6H, m) 


9 4 1 


2.21(3H. s), 2.36(3H, s). 2.85(3H. d, J=4.9), 3.36(3H, s), 5.05(1H, s). 
5.34(1H, d, J=12), 5.64(1H, d. J=12), 6.82(1H, brs). 7.33-7.40(5H, m). 
7.48-7.50(lH. m), 7.81(2H, d. J=8.8) 


9 8 2 


0.72-0.74(2H, m). 1.00-L05(2H. m). 1.6 1 (IH, m). 2.82(3H. d, J=4.9), 
3.54(3H, s), 4.26-4.3l{lH, m). 4.55-4.60(lH, m). 5.07(1H. s). 6.85 
(IH, brs). 6.84-6.88(2H, m), 7.30-7.4l(6H. m) 
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Comp. 
No. 


Physical data 


9 9 5 


0.68-0.70(2H, m). 1.00-1.05(2H. m). 1.80-1.85(lH.m), 2.30(3H, s) 
. 2.81(3H, d. J=4.9). 3.31(3H, s). 4.20(1H, d, J=13.0). 4.60(1H. d, 
J=13.0), 5.09(1 H. s). 6.60(1 H, brs). 6.75(2H, m), 7.00-7.20(2H, m) 
, 7.30-7.55(4H. m) 


10 17 


2.33(3H. s), 2.68(3H, d, J=4.9), 3.30(3H, s), 4.59(2H, s). 4.67(1H. 
d, J=12.0). 4.91(1H, d. J=12.0), 5.01(1H, s), 6.70(1H, brs). 7.10- 
7.20(2H, m), 7.29-7.4 1(6H, m) 


10 3 0 


2.82(3H. d, J=4.9), 3.35(3H. s). 5.10(1H, s), 5.44(1H. d, J=12.8). 
5.74(1H. d. J=12.8). 6.83(1H. brs). 7.30-7.58(7H. m). 8.07(2H. d. 
J=7.9) 



2-Oxo-2-[2-(tetrahydropyran-2-yloxymethyl)phenyl]acetic acid derivatives were synthesized by the method in Ref- 
erence Examples 1 to 3 described below. 

Reference Example 1 

Synthesis of 1-bromo-2-(tetrahydropyran-2-yloxymethy1)benzene 

Pyridinium p-toluenesulfbnate (0.30 g) was added to a solution of 2-bromobenzy)alcohot (25.00 g. 0.134 mol) in 
methylene chloride (100 ml), and the mixture was stirred at room temperature. 3,4-Dihydro-2H-pyran (16.86 g, 0.200 
mol) was added thereto. The mixture was stirred at room temperature for 2 hours, and saturated aqueous sodium bicar- 
bonate solution (200 ml) was added. The resulting mixture was extracted with methylene chloride and dried over anhy- 
drous magnesium sulfate. Evaporation of the sotvent gave the desired compound 1-bronr>o-2-(tetrahydropyran-2- 
yloxymethyl)b6nzene (36.00 g, 99.3%) as an oil. 

NMR (8 ppm. TMS/CDCI3): 1.45-1 .80(6H.m). 3.45-3.55 (iH.m), 3.80-3.90(1 H,m), 4.52(1 H,d.J= 15.0), 
4.80(1H.m). 4.90 (1H.d.J=15.0). 7.16(1H,t.J=7.3). 7.31(1H,t.J=7.3), 7.51 (1H.d.J=7.3). 7.54(1 H,d,J=7.3). 

Reference Example 2 

Synthesis of ethyl 2-OKO-2-[2-(tetrahydropyran-2-ylQxymethyf)phenyl]acetate 

Magnesium (2.67 g, 0.110 mol) and bromoethane (0.20 ml) were added to a solution of 1 -bromo-2-(tetrahydro- 
pyran-2-yloxymethyl)benzene (27.1 1 g, 0.100 mol) in tetrahydrofuran (50 ml) under an atmosphere of nitrogen, and the 
mixture was stirred at room temperature for 1 hour to prepare a Grignard reagent. The Grignard reagent was added 
dropwise to a solution of diethyl oxalate (29.23 g. 0.200 mol) in tetrahydrofuran (100 ml) cooled to -78*'C. After stinging 
for 1 hour at -78''C. water (1 50 ml) was added. The mixture was extracted with ether, dried over anhydrous magnesium 
sulfate. The sotvent was evaporated, and the residue was purified by column chromatography on silica gel (n-hex- 
ane/ethyl acetate = 4/1) to give the desired conrpound ethyl 2-oxo-2-(2-(tetrahydropyran-2-ylaxymethyl)phenyl]acetate 
(22.60 g, 77.3%) as an oil. 

NMR (6 ppm. TMS/CDCI3): 1.38(3H.t.J=7.0). 1.40-1.85 (6H,m), 3.50-3.60(1 H.m), 3.80-3.90(1 H.m). 4.32- 
4.40(2H.m), 4.69(1 H.m). 4.85(1H.d.J=14.6). 5.09(1 H,d.J=1 4.6). 7.43 (1 H.t.J=7.3), 7.58-7.70(3H.m). 

Reference Example 3 

Synthesis of 2-oxo-N-methyl-2-[2-(tetrahydropyran-2-ylaxymethyl)phenyl]acetamide 

40% monomethylamine - methanol (2.65 g. 34.1 mnx)!) solution was added to a solution of ethyl 2-oxo-2-[2-(tet- 
rahydropyran-2-ytoxymethyl)phenyl]acetate (2.00 g. 6.8 mmol) in methanol (20 ml), and the mixture was stirred at room 
temperature for 2 hours. The solvent was evaporated, and the residue was purified by column chromatography on silica 
gel (n-hexane/ethyt acetate = 4/1) to give the desired compound 2-oxo-N-methyl-2-[2-(tetrahydropyran-2-yloxyme- 
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thyl)phenyqacetamide (1.30 g. 69%) as an oil. 

NMR (5 ppm, TMS/CDCI3): 1 .56-1 .80(6H,m), 2.96 (3H,d.J=5.5), 3.40-3.50(1 H.m). 3.75-3.85(1 H,m), 4.60(1 H,m). 
4.75(1 H,d,J=1 4.0). 4.97(1 H,d.J=1 4.0). 7.04(1 H.brs). 7.35-7.39(1 H.m), 7.51 (2H.m), 7.79(1 H.d,J=7.9). 

The following pot experiments illustrate the controlling effects of foliage application of the various compounds of the 
5 present invention on various plant diseases. 

Experimental Method 

All the tests assessed controlling effects. That is. the tests were carried out by spraying a liquid sample to a test 
10 plant arKl inoculating the plant with a pathogen 24 hours thereafter. A test compound was dissolved in a small amount 
of N.N-dimethyiformamide, and the solution was diluted to 500ppm with distilled water containing a spreader to prepare 
a liquid sample. The percent control was calculated according to the following equation: 

Percent control (%) = {(severity, number of lesions, etc. in 
untreated plot - severity, number of lesions, etc. in treated 
plot) / severity, number of lesions, etc. in untreated plot} x 100 

Test Example 1 

20 

Controlling effect on Pyricularia orvzae 

Two-week rice seedlings (Van: AICHIASAHI) were transplanted in plastic cups (each 9 cm in diameter) and culti- 
vated another 2 weeks. The test compourxJ in the form of a solution or a suspension was sprayed to the foliage of the 

£5 rice seedlings. The inoculation of the pathogen was carried out by spraying to the foliage a conidia suspension of Pvric- 
ularia oryzae cultured in an oatmeal medium. After the inoculation, the test plant was kept in a moist chamber (28**C. 
100% R.H.) for 24 hours and then in a greenhouse for 5 days. Six days after the inoculation, the number of lesions on 
the leaves of the inoculated plant was measured to calculate the percent control. 

The compound showed high percent control to Pyricularia orvzae . For example, the following compounds showed 

30 a percent control of not less than 90% at 500 ppm: Compound Nos. 75. 139. 140, 161, 163. 165. 166. 170. 175. 176. 
186, 193. 194, 196. 197. 211. 212. 214. 217. 219. 221, 223. 233. 267, 372. 423. 427, 429. 432. 448, 459, 465. 466. 
467. 472, 474, 475, 476, 477. 486. 488. 491, 492, 494, 495, 499. 500. 501, 503. 513, 516, 517, 518, 526. 529. 532, 
535. 544. 553, 556, 559, 562. 580. 609, 616, 639, 678, 680, 682, 684. 686, 688. 690, 692, 698, 701, 702. 704. 707. 
710, 717, 718, 721 . 722. 725. 726. 733. 736. 739. 740. 773. 781. 785. 813. 819. 824. 837, 883 and 982. 

35 

Test Example 2 

Controlling effect on cucumber powdery mildew (Sphaerotheca fuliginea) 

40 Seeds of cucumber (var: TSUKUBASHIROIBO) were sown in plastic cups (each 9 cm in diameter), followed by 
cultivation for 2 to 3 weeks. The liquid test sample in the form of a solution or suspension was sprayed on the surface 
of their first leaves. The pathogen was inoculated by spraying to the leaves a conidia suspension of Sohaerotheca fulig- 
inea which had been cultured on the cucumber leaves. After the inoculation, the plants were kept in a greenhouse at 
20''C. Ten days after the inoculation, the infected area on the leaf was observed, and the percent control was calculated. 

45 The compound showed high percent control to Sohaerotheca fuliginea . For example, the following compounds 
showed a percent control of not less than 97% at 500 ppm: Compound Nos. 64. 75. 78. 1 13, 139. 140. 141 , 142, 143. 
144, 145. 149. 151. 152, 155, 156, 161, 165. 170. 173, 174. 176, 179. 180. 183, 185, 186. 189. 193. 194, 195, 196, 
197, 198, 205. 206. 207, 208, 209, 210. 211. 212. 213, 214, 215, 216. 217. 218, 219, 221. 223. 231. 233. 262. 263. 
267, 291. 292. 296. 297. 362, 372. 417. 420. 423. 427, 429. 432. 433. 436. 437, 443, 448, 453, 454. 459. 461. 465. 

50 466, 467. 468. 469. 472. 474. 475, 476, 477, 482. 486. 488. 489. 491. 492. 494, 497, 498, 500. 501. 503, 504. 506. 
513. 515. 516. 517. 518. 520. 523. 526. 527, 529. 532. 535. 541. 542. 544. 553. 556. 559. 577, 580, 586. 587. 589. 
590. 592. 593. 603. 606. 609. 616, 627. 639. 678. 680. 682, 684. 686. 688, 690. 692. 698, 701, 702, 704, 707, 710. 
717. 718, 721, 722. 725. 726. 733, 734. 736. 737. 738. 739. 740. 756, 759. 773. 777. 781. 785, 813. 819, 824 and 883. 

55 Test Exarrple 3 

Controlling effect on Pseudoperonosoora cubensis The seeds of cucumber (var: TSUKUBASHIROIBO) were 
sown in plastic cups (each 9 cm in diameter), followed by cultivation for 2 to 3 weeks. The test corrpound in the form of 
a solution or suspension was sprayed to the surface of their first leaves, and a zoosporangia suspension of Pseudooer- 
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onosoora cubensis cultured on cucumber leaves was dropped n the above leaf surfaces to inoculate the test plants 
with the pathogen. After the inoculation, the plants were kept in a moist chamber at 20°C for 10 days. Then, the 
increased diameters of the lesions around the inoculated part were measured and the percent control was calculated. 
The compound shewed high percent control to Pseudoperonospora cubensis. For example, the following com- 

5 pounds showed a percent control of not less than 90% at 500 ppm: Compound Nos. 74. 1 1 3. 1 39, 140, 1 56, 1 61 . 1 65. 
170. 176, 186. 189, 193. 194, 196. 197, 206, 207. 209. 210. 212. 216. 217, 218, 219. 221, 223, 231. 233. 263. 267. 
291. 362, 372, 417. 420. 423, 427, 429. 432, 433, 443. 448. 453. 459. 465. 466, 467. 468. 472. 474. 476. 477. 478. 
482, 487, 488, 489. 491. 492. 494, 495, 496. 497. 498, 499, 500, 501. 503, 504. 505, 506. 507, 508. 509, 512. 513, 
515, 516. 517. 518. 523, 526. 527, 529, 535, 541. 542, 544, 553. 556. 559, 562, 576, 580. 581, 583. 586. 587. 589, 

10 590, 606. 609. 616, 627, 639. 678. 680, 682. 684. 686, 688, 690, 692. 698, 701, 702, 704. 707. 710. 717. 718, 721, 
722, 725. 726. 733. 734, 735. 736. 737, 739. 740. 756. 757. 758, 759, 773, 777. 781, 785, 813, 819, 824, 837. 883, 
982. 995, 1016. 1019, 1030, 1031, 1033 and 1034. 

Test Example 4 

15 

Controlling effect on Erysiphe graminis f. sp. tritict 

The seeds of wheat (var. : NOR IN No. 61) were sown in plastic cups (each 9 cm in diameter), followed by cultivation 
for 2 to 3 weeks. The test compound in the form of a solution or suspension was sprayed to the seedlings, and conidia 
20 of Ervsiphe graminis f. sp. tritid cultured on wheat leaves were dropped on the test plants to inoculate the plants with 
the pathogen. After the inoculation, the plants were kept in a greenhouse at 20^C. Ten days after the inoculation, the 
infected area on the leaf was observed, and the percent control was calculated. 

The compound showed high percent control to Erysiphe graminis f. sp. trrtici . For example, the following com- 
pounds showed a percent control of not less than 90% at 500 ppm: Compound Nos. 2. 75. 113. 139, 140. 141, 142. 
25 143. 144. 145. 151. 152. 161. 170. 174. 175. 176, 179, 184. 185, 186, 188. 189, 193. 194, 195, 196. 197. 198. 206, 
212, 216. 217. 218. 219. 223, 263. 297. 362. 372. 417. 420. 423, 427. 429. 432. 433. 443, 448. 454. 459. 465. 466. 
467, 474. 477. 488, 492, 498, 500, 517. 518, 526. 527. 541. 542, 590, 603, 627, 686. 701. 726. 739 and 883. 

As described above, the present invention provides a novel a-substituted phenylacetic acid derivative having fun- 
gicidal activity, a process for producing it. intermediates for the process, and an agricultural fungicide containing it as an 
30 active ingredient. 

Claims 

1 . A compound of the formula (I): 

35 



40 




(I) 



wherein R** is a halogen atom, optionally substituted alkyi, optionally substituted hydroxyl. aikylthio. aikylsulfinyl. 
aikylsulfonyl. optionally substituted amino or nitro; Q is optionally substituted aryl. an optionally sut>stituted hetero- 

50 cyclic group, mono- or di-substituted methyteneamino. optionally substituted (substituted imino)methyi, optionally 
substituted alkyI, optionally substituted alkenyl. optionally substituted atkynyl. substituted carborryt or substituted 
sulfonyl; X is a hydrogen atom, halogen atom, optionally substituted alkyI or optionally substituted hydroxyl: Y is 
optionally substituted hydroxyl. aikylthio or optionally substituted amino, provided that, when R^ is hydroxyl, Y is not 
alkoxy; Z Is an oxygen atom or sulfur atom; M is an oxygen atom, S(0)j (in which 1 is 0. 1 or 2), NR^ (in which R^ is 

55 a hydrogen atom, alkyI or acyl) or a single bond; and n is 0, 1 or 2; or a salt thereof. 

2. A compound according to claim 1 , wherein R^ is a halogen atom, alkyi, haloalkyi, alkoxyalkyl. hydroxyl, alkoxy, alke- 
nyloxy. alkynylcxy, haloalkoxy, haloalkenyloxy. haloalkynyloxy. alkoxyalkoxy. alkytcartx)nyloxy, (alkylthio)cart3ony- 
loxy, alkylsulfonyloxy, arylsulfonyloxy. mono-or dialkyl-substituted carbamoyloxy, aryloxy. aikylthio. aikylsulfinyl. 
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alkylsulfonyl, amino optionally substituted by alkyl. nrtro or tetraliydropyranyloxy, or a salt thereof. 



3. 



A compound according to claim 1 



wherein is alkoxy. r a salt thereof. 



4. 



A compound according to claim 1 



wherein is methoxy. or a salt thereof. 



5. 



A compound according to claim 1 



wherein Q is a group of the formula (XX): 




W 



(XX) 



wherein U, V and W are the same or different and are a hydrogen atom, halogen atom, optionally substituted alkyl, 
optionally substituted hydroxyl, alkytthio or optionally substituted amino, or a salt thereof. 

6. A compourxj according to claim 5, wherein U, V and W are the same or different and are a hydrogen atom, chlorine 
atom, methyl, trifluoromethyl or methoxy, or a salt thereof; 

7. A compound according to claim 1 , wherein Q is pyridyl. pyrimidinyl, quinotyl, quinazolinyl. benzothiazolyl or pyra- 
zolyl. each of which may be substituted, or a salt thereof. 

8. A compound according to claim 1 , wherein Q is optionally substituted pyridyl. or a salt thereof. 

9. A compound according to claim 1 . wherein Q is a group of the formula (a): 



wherein R^^ arKi ^ are the same or different and are a hydrogen atom, optionally substituted alkyl, acyl. alkylthio, 
alkylsulfinyl, alkylsulfonyl, optionally substituted amino, cycloalkyi, optionally substituted aryl or an optionally sub- 
stituted heterocyclic group, or R^^ arxi R^^ are linked together to form a monocyclic or polycydic ring which may 
contain a heteroatom, or a salt thereof. 

10. A compound according to daim 9. wherein R^^ and R^^ are the same or different and are a hydrogen atom, alkyl, 
haloalkyl. alkoxyalkyl, alky1cartx)nyt, optionally substituted phenyl, optionally substituted naphthyl or an optionally 
sut>stituted heterocyclic group, or R**^ and R^^ are linked together to form a cyclopentane ring or cyclohexane ring 
each of wNch may form a condensed ring with another ring, or a salt thereof. 

11 . A compound according to claim 9, wherein R**^ is alkyl, or a salt thereof. 

12. A compound according to claim 9, wherein R''^ is methyl or ethyl, or a salt thereof. 

13. A compound according to claim 9. wherein R^^ is phenyl optionally sut>stituted by 1 to 3 sut>stituents selected from 
the group consisting of a halogen atom, optionally substitijted alkyl. optionally substituted hydroxyl. alkyttiiio, 
optionally substituted amino, nitro, phenyl arxj cyano. or a salt thereof. 

14. A compound according to claim 9, wherein R**^ Is phenyl optionally sut)stituted by 1 to 3 sut>stituents selected from 
the group consisting of a chlorine atom, methyl, trifluoromethyl and methoxy, or a salt thereof. 




12 



(a) 
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15. A compound according to claim 9. wherein R^^ is pyrtdyt, pyridazinyl, pyrazolyl. pyrimidinyl, furyl, thienyt. oxazolyl. 
isoxazolyt. benzothiazolyl, quinoly), quinazolinyl, pyrazinyl. morpholino or piperazinyl, each of which may substi- 
tuted, or a saH thereof. 

1 6. A compound according to daim 1 . wherein X is a hydrogen atom, or a saK thereof. 

1 7. A corrpound according to claim 1 . wherein Y is alkoxy. or a saK thereof. 

18. A compound according to daim 1, wherein Y is methoxy, or a salt thereof. 

19. A compound according to daim 1, wherein Y Is monoalkylamino, or a salt thereof. 

20. A compound according to daim 1, wherein Y is monomethylamino, or a salt thereof. 

21 . A compound according to claim 1. wherein Z is an oxygen atom, or a salt thereof. 

22. A compound according to daim 1. wherein M is an oxygen atom, sulfur atom or NR^. or a salt thereof. 

23. A compound according to claim 1, wherein n is 0, or a salt thereof. 

24. A compound according to daim 1. wherein n Is 1 , or a salt thereof. 

25. A compound according to daim 1 , wherein X is a hydrogen atom, R^ is hydroxyl, Z is an oxygen atom, Y is amino 
optionally substituted by alkyi, M is an oxygen atom, Q is optionally substituted phenyl, and n is 0 or 1, or a salt 
thereof. 

26. A compound according to claim 1 , wherein X is a hydrogen atom, R^ is alkoxy, Z is an oxygen atom, Y is alkoxy or 
optionally substituted amino, M is an oxygen atom. Q is optionally substituted phenyl, and n is 0 or 1, or a salt 
thereof. 

27. A compound according to daim 1 , wherein X is a hydrogen atom, R** is hydroxyl, Z is an oxygen atom. Y is amino 
optionally substituted by alkyI, M is an oxygen atom. Q is an optionally sut^stttuted heterocyclic group, and n is 0 or 
1 . or a salt thereof. 

28. A conpound according to claim 1, wherein X is a hydrogen atom, R^ is alkoxy, Z is an oxygen atom, Y is alkoxy or 
optionally substituted amino, M is an oxygen atom, Q is an optionally substituted heterocydic group, and n Is 0 or 
1 , or a salt thereof. 

29. A compourxj according to claim 9. wherein X is a hydrogen atom, R^ is alkoxy, Z is an oxygen atom, Y Is amino 
optionally substituted by alkyI, M is an oxygen atom, R^^ is alkyl. R^^ is optionally substituted phenyl or optionally 
substituted morpholino, and n is 1, or a salt thereof. 

30. A compourxJ according to claim 9. wherein X Is a hydrogen atom, R^ is alkoxy, Z is an oxygen atom, Y is amino 
optionally substituted by alkyl. M is acylamino, R^^ is alkyl, R^^ is optionally substituted phenyl or optionally substi- 
tuted morpholino, and n is 1 , or a salt thereof. 

31. A compound according to daim 1. wherein 

X is a hydrogen atom, R^ is hydroxyl, Z is an oxygen atom. Y is monomethylamino, M is an oxygen atom. Q is 
. phenyl, and n is 0 (Compound No. 1); 
X is a hydrogen atom, R^ Is hydroxy]. Z Is an oxygen atom, Y is amino, M is an oxygen atom, Q is phenyl, arKi 
n is 0 (Compound No. 2); 

X is a hydrogen atom, R^ is hydroxyl, Z is an oxygen atom, Y is monomethylamino, M is an oxygen atom, Q is 

3.4- dimethylphenyl. and n is 0 (Compound No. 15); 

X is a hydrogen atom, R^ is hydroxyl, Z is an oxygen atom, Y is monomethylamino, M is an oxygen atom, Q is 

3.5- dimetiTylphenyl, and n is 0 (Compound No. 16): 

X is a hydrogen atom, R^ is hydroxyl, Z Is an oxygen atom, Y is monomethylamino. M is an oxygen atom. Q is 
2-methylphenyl, and n is 1 (Compound No. 64); 

X is a hydrogen atom, R^ is hydroxyl. Z is an oxygen atom, Y is monomethylamino. M is an oxygen atom. Q is 
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2,5-dimethylphenyl, and n is 1 (Compound No. 75); 

X is a hydrogen atom, R"* is hydroxy!, Z is an oxygen atom, Y is monomethylamino, M is an oxygen atom, Q is 
4-chloro-2-methylphenyl, and n is 1 (Compourxl No. 113); 

X is a hydrogen atom, R"* is methoxy, Z is an oxygen atom. Y is methoxy, M is an oxygen atom, Q is 2,5-dimeth- 
ylphenyl. and n is 1 (Compound No. 139); 

X is a hydrogen atom. R** is methoxy. Z is an oxygen atom. Y is monomethylamino, M is an oxygen atom, Q is 
2,5-dimethytphenyl. and n is 1 (Compound No. 140); 

X is a hydrogen atom, R'' is methoxy, Z is an oxygen atom, Y is monomethylamino, M is an oxygen atom, Q is 
4-chloro-2-methylphenyl, and n is 1 (Compound No. 186): 

X is a hydrogen atom, R^ is methoxy. Z is an oxygen atom; Y is monomethylamina M is an oxygen atom, Q is 

2- methy1phenyl, and n is 1 (Compound No. 197); 

X is a ^rogen atom, R^ is methoxy, Z is an oxygen atom, Y is monomethylamino, M is an oxygen atom, Q is 

3- chloro-5-trrfluoromethylpyridin-2-yt. and n is 1 (Compound No. 427); 

X is a hydrogen atom. R^ is methoxy, Z is an oxygen atom. Y is monomethylamino. M is an oxygen atom, Q is 
3,5-dichloropyridin-2-yl, and n is 1 (Compound No. 433); 

X is a hydrogen atom, R^ is methoxy, Z is an oxygen atom, Y is monomethylamino, M is an oxygen atom, Q is 
3-trifluoromethyl-5-chloropyridin-2-yl, and n Is 1 (Compound No. 448); 

X is a hydrogen atom, R"* is methoxy, Z is an oxygen atom, Y is monomethylamino, M is an oxygen atom, Q is 
3-chloropyridin-2-yl, and n is 1 (Compound No. 466); 

X is a hydrogen atom, R^ is methoxy, Z is an oxygen atom, Y is monomethylamino, M is an oxygen atom, Q is 
a-methyl-4-chlorobenzylideneamino, and n is 1 (Compound No. 474); 

X is a hydrogen atom, R"* is methyl. Z is an oxygen atom. Y is monomethylamino, M is an oxygen atom. Q is a- 
methyl-4-methoKybenzylideneamino. and n is 1 (Compound No. 492); 

X is a hydrogen atom, R** is methyl, Z is an oxygen atom, Y is monomethylamino, M is an oxygen atom, Q is 
4,a-dimethylbenzylideneamino, and n is 1 (Compound No. 498); or 

X is a hydrogen atom, R** is methyl. Z is an oxygen atom. Y is monomethylamino, M is an oxygen atom, Q is a- 
methyl-4-trtfluoromethylbenzylideneamino, and n is 1 (Compound No. 526); 
or a salt thereof. 

32. An agricultural fungicidal composition comprising a compound according to claim 1 as an active ingredient. 

33. A process for producing a compound of the formula (III): 




OH 7 

I n 

CH— C-Y 



(III) 



wherein each symbol is as defined in claim 1 , which comprises reducing a connpound of the formula (II): 



O 



Z 



II 




.c 



C-Y 



(H) 



wherein each symbol is as defined in claim 1 . 
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34. A process for producing a compound of the formula (1-2): 

nR3 _ 

I ■ B 

,CH— C-Y 



(CH2)n M— Q 

(1-2) 

wherein is alkyi, alkenyl, alkynyt. haloalkyl. alkoxyalkyl. alkylcartx)ny1, (alkyfthio)carbonyl, alkylsuHonyl, arylsul- 
fbnyl, or mono- or di-alkyl-substrtuted carbamoyl, and the other symtKsIs are as defined in daim 1 , which comprises 
reacting a compourxJ of the formula (1-1): 

OH 2 



<x 



CH— C-Y 



(CH2)n M— Q 

(M) 

wherein each symbol is as defined in claim 1 , with a compound of the formula (XXI (): 

r3-L (XXIO 
wherein L is a leaving group, and the other symbols are as defined atxive. 
35. A process for producing a compound of the formula (IV-2): 

o 

^ CH— C-NR5r6 

(CH2)n M-Q 

( IV-2 ) 

wherein Is alkyI, alkenyl, alkynyl. haloalkyl or alkoxyalkyl, R^ is a hydrogen atom or alkyI, R^ is a hydrogen atom, 
alkyt or hydroxylalkyi, and the other symbols are as defined in claim 1 , which comprises reacting a compound of 
the formula (IV-1): 
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OR 



I II 

CH — C-Y^ 



(CH2)n M— Q 

( IV-1 ) 

wherein Y** is alkcxy or alkytthio and the other symbols are as defined above, with an amine. 
36. A process for producing a compound of the formula (1-5): 

A 



Z 
II 

^CH— C-Y 

X 

(CH2)n M— Q 

(1-5) 



wherein A is a halogen atom, and the other symbols are as defined in claim 1 . which comprises halogenating i 
compourKi of the formula (1-1): 



OH 2 



I n 

CH— C-Y 



(CH2)n M— Q 

(M ) 

wherein each synix}l is as defined in claim 1 . 
37. A process for producing a compound of the formula (1-6): 



? o 



^ CH— C-Y 

(CH2)n M— Q 



(1-6) 
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wherein B is alkoxy. alkenyloxy, atkynyloxy. haloalkoxy. alkoxyalkaxy, alkylthio. amino optionally substituted by alkyl. 
or nttro, and the other symtx3ls are as defined in ctaim 1 , which comprises reacting a compourKi of the formula (1-5): 



A z 



I 

CH— C-Y 



(CH2)n M— Q 

(1-5) 

wherein A is a halogen atom and the other symbols are as defined in daim 1 , with a nucleophile. 

38. A process for producing a compound of the formula (1): 

z 

I II 

_ CH — C — Y 

(CH2)n M—Q 

(I) 

wherein each symbol is as defined In claim 1 . which comprises reacting a compound of the formula PCVIII): 

I II 

^ CH — C— Y 

(CH2)n— D 
( XVIII ) 

wherein D is a halogen atom, arKl the other syn'ix>ls are as defined in claim 1. with a compound of the formula 
(XIX): 

Q-MH (XIX) 

wherein each symtx>l is as defined in claim 1 . 

39. A process for producing a compound of the formula (I): 
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CH — C— Y 



{CH2)n M— Q 

(I) 

wherein each symbol is as defined in claim 1, which comprises reacting a compound of the formula (XXIII): 




wherein each symbol Is as defined in claim 1. with a compound of the formula (XXIV): 

Q-L (XXIV) 
wherein L is a leaving group, and Q is as defined in daim 1 . 
40. A compound of the formula (XXXIX): 



CH— C— NR^R^ 



{CH2)n— O 
( XXXIX ) 

wherein is a hydrogen atom or alkyl. is a hydrogen atom, alkyi or hydroxylalkyl. fO^ is optionally substituted 
alkyl. optionally substituted alkenyl or optionally substituted alkynyl, D is a halogen atom, and the other symtx>ls are 
as defined in daim 1 . or a salt thereof. 

41. A compound of the formula (XXXII): 
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<x 



OH z 
I II 
CH— C— 



(CH2)n-E 
( XXXII ) 

wherein is ail«ixy, E is a protected hydroxyl, and the other symbols are as defined in claim 1 , or a salt thereof. 

42. A conpound according to daim 41 , wherein E is tetrahydropyranyloxy or 1 -ethoxyethoxy, or a salt thereof. 

43. A compound of the formula (XXXV): 



CH— C— 



(CH2)n-E 
(XXXV) 

wherein R""^ is optionally substituted alkyi, optionally substituted atkenyl or optionally substituted alkynyl, 
alkoxy, E is a protected hydroxyl, and the other symbols are as defined in claim 1 , or a salt thereof. 

44. A conpound according to daim 44, wherein E is tetrahydropyranyloxy or 1 -ethoxyethoxy. or a salt thereof. 

45. A compound of the formula (XXXV I): 




( XXXVI ) 



wherein is optionally substituted alkyI, optionally substituted alkenyl or optionally substituted alkynyl. and the 
other symbols are as defined In daim 1 . or a salt thereof. 

46. A compound of the formula (XXXVII): 
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CH— C— NR^R^ 



10 



(CH2)n— OH 
( XXXVII ) 



wherein is a hydrogen atom or alkyl. is a hydrogen atom, alkyl or hydroxylalkyi, R^^ is optionally substituted 
IS alkyl. optionally substituted alkenyl or optionally sut>stttuted alkynyl, and the other symbols are as defined in daim 
1. or a salt thereof. 

47. A compound according to any one of claims 40 to 46, wherein Z is an oxygen atom, or a saft thereof. 

20 48. A method for controlling phytopathogenic fungi which comprises applying a compound according to claim 1 or a 
salt thereof as an active ingredient to a locus where phytopathogenic fur>gi propagate or will propagate. 

49. Use of a compound according to claim 1 or a salt thereof in the manufacture of an agricultural fungicide. 

25 



SO 



55 
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